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RISKS OF STEEL-CONCRETE CONSTRUCTION. 
_A serious risk, which is none the less threatening 
because it is altogether unnecessary and preventable, 
exists in the new system of concrete-steel construction 
which entering so largely into modern work. Its 
cheapness, its apparent simplicity of design, the ease 
with which its materials may be assembled and the 
peed with which they can be thrown together into 
the finished work, have combined to rencer this new 
form of construction extremely popular. The peril lies 
in the supposed simplicity of the design and in the 
ease and speed with which concrete-steel structures 
an be built To these two causes chiefly, and gen- 
erally to the latter, may be assigned the failures of 
conerete buildings, which of late have become alarm 
ingly frequent : 
Let it be understood then, in the first place, that it 
not a simple matier to properly design the posts, 
beams, girders, and floors of a concrete building; that 
to deaign them so as to secure a maximum amount 
of strength with minimum fimount of material It 
not neariy so simple a matter as to design a build 
pg composed of a structural steel skeleton, with tile, 
concrete, or masonry floors and walls. Concrete-steel 
construction, in the present state of the art, is scarcely 
out of its infancy In spite of the fact that it has 
heen made the subject of much laboratory and testing 


yerd experiment, the sum iotal of clearly ascertained 


and reliable data is not large So true is this that 
there are few classes of work that come within the 
engineer's or architect's province, in which he is 
called upon to exercise’such excellent judgment and to 
apply so carefully the facts and principles of his profes- 
sion, as in concrete-steel construction. However, it is 
not here that the chief peril lies; not at least when 
reputable engineers of standing in their profession 
are employed. It is when the plans are handed over 
to the bujider with his gangs of cheap labor that the 
trouble begins For unless the foreman or assistants, 
whose duty it is to watch the actual laying and ram 
ming of the concrete, are careful and intelligent in 
their oversight, it is possible for the work to be so 
carelessly done as to greatly impair its strength, if 
The steel 
bars which reinforce what might be’ called the lower 
chord of a concrete girder, or the exterior shell of a 


not to make certain its ultimate collapse. 


co'umn, lose their value unless the concrete is every- 
where so snugly rafhmeéed against them, as to throw 
them tnto intimate stress relation with the girder or 
column as a whole “Eternal vigilance” should - be 
the watchword of the future, if this new form of con- 
struction is to regain the reputation for combined 
cheapness and strength, which has been so severely 
imperiled by the many failures of the past few months 
—— ->-oere SS 
SHOULD SURFACE SOIL BE STRIPPED FROM 
RESERVOIRS! 

tn connection with the plans of the new Catskill res 
ervoirs by the New York Board of Water Supply, the 
question arose as to whether it would be advisable to 
strip the surface of the ground which will form the 
bed of the big Ashokan reservoir of all vegetation and 
urface soil, with a view to securing a better quality 
of water The practice of stripping is advocated by 
vdraulic engineers of Massachusetts, and the most 
' ible instance of carrying out this costly method of 

culipg pure water is to be found at the Watchusets 


which impounds over 60 billion gallons of 


water and forths the main source of the Boston water 
uppty The new Ashokan reservoir will have a ca 
pacity of 140 billion gallons; and the New York Board 
of Water Supp hav in view the great expenditure 


which would be necessary to triy the bed of the 


reservoir, referred the whole question to a board cf 
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two engineers, who have lately presented an exhaustive 
report, in which it is shown that while there are un- 
doubted advantages in the practice of stripping, a 
more effective method of purification is to be found in 
the construction of filtration plants, through which all 
the water must pass in its course from the reservoirs 
io the city’s faucets. Moreover, in spite of the emost 
careful safeguards, it has proved to be impossible to 
absolutely prevent infection of the watersheds from 
which reservoirs are filled, and it has come to be rec- 
ognized that the only effective way to attack the prob 
iem is by interposing a filtration plant between the 
open-air reservoirs and the city to be served, which 
will not only remove all bacteriological impurities, but 
also those which are due to submerged and decaying 
vegetation 


THE “MIKASA” WAS SUNK BY SPONTANEOUS 
MAGAZINE EXPLOSION. 

The loss of Admiral Togo’s flagship “Mikasa,” as the 
result of an internal explosion, was one of the most 
startling events of the Japanese war; and the tragical 
atmosphere which surrounded the catastrophe was 
deepened by the fact that the “Mikasa’’ was more 
strongly associated in the minds of the Japanese people 
with the triumphs of the war than any other ship in 
their navy Moreover, there was a sinister rumor, 
rather industrious:y circulated, that the loss of the 
ship was the work of discontented Japanese sailors. 
To at once clear the navy of any such imputation, and 
solve the mystery of her loss, the Japanese Admiralty 
made an immediate investigation by means of divers, 
who reported that no trace could be found of miscon- 
duct or neglect on the part of the officers or men, the 
explosion having originated in the port magazine con- 
taining 6-inch ammunition. When the vessel was re- 
Naval 
another committee, whose investigations have shown 


cently refloated, the Department appointed 
that the explosion resulted from spontaneous combus- 
tion, due to a chemical change in the ammunition of 
the 6-inch magazine. 


ways been, and, in some of its forms, is yet, liable to 


That smokeless powder has al- 
dangerous decomposition while in storage, is well 
known, and it is more than likely that other serious 
warship explosions and disasters may have been due 
to this sinister and at one time greatly-dreaded cause. 
- >:-e-2 #— = 
THE PERIL OF THE ELECTRIC LOCOMOTIVE ON STEAM 
ROADS. 

In asserting that unless special precautions are taken 
the introduction of electric locomotives on steam roads 
is fraught with great peril, we wish to make it clear 
that the statement is applied to the electrification of 
steam railroads in general, in whatever part of the 
world the change of power may be taking place. We 
have no wish to cast any special reflection upon the 
railroad upon whose tracks occurred the shocking de- 
Indeed, considerations 
of fair play should lead us to bear in mind that the 
very roadbed on which the accident took place repre 
sents the most advanced ideas in track construction in 
America, and for that matter, in the world. It con- 
sists of 100-pound rail with tie plates between rail- 


railment disaster of last week 


base and ties, and from 12 to 18 inches of broken stone 
ballast laid upon a well-drained foundation. That the 
track was well adapted to its work of carrying heavy, 
high-speed steam trains is shown by the fact that some 
of the fastest trains in the world, drawn by the heav- 
iest express locomotives in existence, have for years 
been running daily over the partieular curve where 
this accident occurred, without any trouble whatever. 
Some of these expresses are made up of nine cars, 
weighing over 500 tons, and hauled by an engine that 
weighs about 170 tons. Yet, on the present occasion, 
although the train was a light one, consisting of five 
ears of about 200 tons combined weight, hauled by two 
locomotives weighing together 190 tons, the outer rail 
was pushed bodily aside, and the train back of the 
engines derailed. 

Evidently there existed in the ill-fated train some 
novel conditions which were sufficient to cause the 
wreck, and one does not have to look very closely into 
the matter to find ample evidence that the new condi- 
tions were to be found in the heavy concentrated weight 
and low center of gravity of the electric locomotives, 
and the enormous. horse-power, between 6,000 and 7,000, 
which the motorman had at command. It is our be- 
lief that this disaster should call an immediate halt 
upon the application of heavy electric locomotives to 
steam roads, until the tracks at all curves have been 
put into a condition to meet the heavier stresses which 
will be imposed by the higher speed, the concentrated 
wheel loads, the rigid wheel base, and the very low 
center of gravity of the electric locomotives. The ex- 
press steam locomotives of the New York Central Rail- 
road have a maximum horse-power of about 1,700, 
whereas the electric locomotives of the same road have 
developed a maximum of over 3,000 horse-power. Of 
course, it is not intended that this maximum shall be 
used, except In emergency cases in which unusually 
heavy loads must be hauled at the highest speed. Yet 
it will inevitably occur in future electric operation, 
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that an engineer will occasionally be behind time dur- 
ing a trip on which he has a light train behind his 
powerful motor, and he would not be human if he 
did not feel the strongest inducement, having such 
an enormous reserve power at his command, to open 
his controller and make up, as he could easily do, 
the lost time. But at these excessive speeds (and 
they will inevitably be made, in spite of all that 
the management of the road may do to prevent it) 
the trains will be running at a velocity far greater 
than that for which the outer rails on the curves 
have been banked or elevated, and when that con- 
dition is reached, the peril of displaced or over- 
turned rails begins to loom up very big and threaten- 
ing. 

The danger of derailment through excessive speed is 
aggravated by the fact that the center of gravity of an 
electric locomotive lies very much lower (nearer the 
rail) than that of the steam locomotive. Consequently, 
the impact or surging of the locomotive against the 
outer rail, the hammer blow, as we might almost call 
il, would be much more severe for the same weight 
than in the steam locomotive. The center of the steam 
boiler of the present expresses on the New York Cen- 
tral road is about 9 feet 6 inches above the track, and 
when the engine lurches against the outer rails of a 
curve, there is something of a cushioning effect due to 
the fact that the weights are relatively high. But in 
the electric locomotive, the heavy motors are placed 
concentrically around the axles, the wheels are small 
in diameter, and the massive frame is hung low, with 
the result that there is a heavy concentration of weight 
near the rails. Moreover, the heavy rotors are fixed 
rigidly upon the axles. Taken altogether, it can be 
seen that the lateral hammering effect against the 
outer rail must be very much more severe in the elec- 
tric than in the steam locomotive. Furthermore, about 
70 tons out of the 95 tons total weight of the locomoe- 
tive is concentrated on the four drivers and within a 
space of only 12 feet. This wheel base of the drivers 
is rigid, and must necessarily act with an intense local 
side thrust against the particular rail over which it is 
moving; nor did that rail in the case of the recent 
accident receive any assistance from the rail behind it, 
since this rail also was subjected to similar stress 
from the second locomotive. 

There is no cause for wonder that in their attempt 
to iron out the curve into a tangent, these motors so 
far succeeded as to shear off eighteen spikes and push 
the outer rail several inches out of place—even though 
this shearing called for a lateral thrust of one hundred 
and twenty-four tons, exclusive of the thrust necessary 
to overcome the frictional resistance to side movement 
of the base of the rail on the tie plates. Such a side 


_thrust, however, should have turned the motors over. 


But they did not turn over, and hence it,is certain 
that the leading wheel of the drivers “ironed out’’ the 
curve, with a lateral wave motion which sheared the 
spikes in succession—as we have shown elsewhere in 
this issue. 

The moral of this disaster points to the absolute 
necessity for a complete revision of the tables for 
super-elevation of outer rails on curves on steam rail 
roads to meet the heavier stresses engendered by elet- 
The lavish expenditure of the New 
York Central Company in providing its electrical equip- 
ment should be sufficient evidence that the disaster is 
not due either to parsimony or to indifference. It was 
the belief of the engineers that the elevation of the 
rails was sufficient. Events seem to prove that it was 
=. * 

The New York, New Haven & Hartford Railroad 
Company are also about to install their electric service, 
in which, because of the low power (about 1,200) of 
their motors, they will be under the necessity of coup- 
ling up two locomotives (each weighjng 80 tons) for 
their heavy expresses. They must therefore subject 
their curves every day to the trying conditions of 
double headers, which some missing contact shoes om 
one motor necessitated in the case of the ill-fated New 
York Central Express. Therefore we commend to the 
thoughtful consideration of the New Haven officials the 
proposition that both the safety ‘of the public and the 
interest of their company demand that, before these 
double-header electric trains are put in service, every 
curve should be super-elevated to a degree commensur 
ate with the conditions of high centrifugal stress, Tf 
vealed by the eighteen sheared spikes and misplaced 
rail in the recent disaster. 

SS tae 


tric locomotives. 





According to L’Elettricita, it has been agreed betweet 
the Oerlikon and the Siemens-Schuckert works to com 
mence immediately the plant for the electrification of 
the whole length of the St. Gothard Railway. The see 
tion from Zurich to Lucerne is to be constructed first 
as an experiment. This first section is the only one 
at present approved of by the Federal Railway Depart- 
ment, but it is stated that a syndicate has offered @ 
convert at their own cost the whole part of the lime 
which is situated in Switzerland by 1909, and to tran® 


fer it to the Swiss government on terms yet to b® w 


agreed upon. 
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THE HEAVENS IN MARCH, 
BY HENRY NORRIS RUSSELL, PH.D. 

Though the activity of the solar surface is now de- 
creasing from the maximum of a year ago, large spot 
groups from time to time appear. A very conspicu- 
ous one has just passed out of sight behind the east- 
ern limb of the sun, and if it does not break up or 
disappear in the meantime, it will come into sight 
again on the opposite side of the sun about the 3d of 
March and remain in sight till the 16th. 

This group was visible without difficulty to the 
naked eye when a suitable shade glass was usod, and 
showed considerable detail in a field-glass. In using 
the latter to look at sun-spots, it is well to put the 
smoked glass between the eyepiece and the observer’s 
eye, and it is of course essential to take care that the 
intense light passing through the other half of the 
instrument does not fall on the observer. 

A great amount of work has been done on sun-spots 
and their spectra during the recent maximum, and 
some very interesting results have already been pub- 
lished. Among them is an important discussion by 
Prof. Heale and several of his assistants at the new 
Solar Observatory on Mount Wilson, Cal. 

Their observations, like those of many earlier ob- 
servers, show that the spectra of sun-spots, while in 
general similar to that of 
the rest of the sun’s sur- 
face, differ in many de- 
tails. Some lines are 
widened and _ intensified, 
others are weakened, and 
some are even reversed, ap- 
pearing bright in the spot 
although dark elsewhere. 
Of the lines belonging to 
some one element, such as 
iron, some will be affected 
in one direction and 
others quite in the oppo- 
site way, so that the 
changes are clearly not 
due to any difference in 
the chemical composition 
of the material of the 
spots and of the rest of 
the sun’s surface. 

Now these same lines 
are seen (bright in this 
case) when the metal in 
question is put into an 
electric arc, and the astron- 
omers of the Solar Observ- 
atory, comparing  photo- 
graphs taken under vary- 
ing conditions, find that if 
we compare the spectra of 
two ares containing the 
Same metal, but produced 
in one case by a powerful 
current and in the second 
by a very weak one, the 
various lines are affected 
in almost exactly the same 
way, on changing from the 
Strong tothe weak current, 
as in passing from the 
$un’s surface to a sun- 
Spot. 


At 11 O'Clock: Feb. 6 
At 1044 O'Clock: Feb, 14 
At 10 O'Clock: Feb. 21 


In the case of the two 
ares, it is pretty clear that 
the principal difference be- 
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ly, the “magnetic storms,’”’ which may alter the diree- 
tion of the compass needle by half a degree, and cause 
such earth-currents as to interfere with the working 
of telegraph lines. But whatever the mechanism of 
the connection (which is still unknown) it is not an 
infallible one. When sun-spots are most numerous 
magnetic storms and auroras are most frequent, but it 
is not certain that any particular big spot will be ac- 
companied by a magnetic storm, though this often 
happens. 
THE HEAVENS. 

Our map shows the principal constellations as they 
appear in the early evening. The Milky Way forms 
a slanting arch across the sky, passing west of the 
zenith. Following it from the north we see Cepheus, 
then Cassiopeia, next Perseus, and Auriga (the Chario- 
teer), then Gemini (the Twins), and Orion, and finally 
Canis Major (the Great Dog) and Argo on the southern 
horizon. In the west are Andromeda, Taurus, Aries, 
and Eridanus, with all of which we are familiar. 

In the southeast is most of Hydra (the Sea-serpent), 
which incongruously bears on its back the Cup (Crater) 
and the Crow (Corvus). Leo the Lion is high in the 
east, and below him is Virgo, whose brightest star 
Spica has just risen. 

The Great Bear fills a large part of the northeastern 


” NIGHT SKY: FEBRUARY & MARCH. 
yorMtoH Wtowy, 






At 944 U'Clock; Mareb 1 
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THE MOON 

Last quarter occurs at 4 A. M. on the 7th, new moon 
at 1 A. M. on the 14th, first quarter at 8 P. M. on tie 
2ist, and full moon at 3 P. M. on the 29th. The moon 
is nearest us on the 9th, and farthest off on the 21s% 
She is in conjunction with Mars on the 7th, Uranus on 
the 9th, Venus on the 10th, Saturn on the 12th, Mer- 
cury on the 14th, Jupiter on the Zist, and Nepiune en 
the 22d. 

At 1 P. M. on the 21st the sun crosses the celestial 
equator and enters the sign of Aries, and in aimeanac 
language, “spring commences.” 

Princeton University Observatory. 

_ eo 
PEARLS FROM THE SULU SEA 

The possibilities of pearl fishing in the Sulu Sea 
seem unlimited. The greatest pearl ever claimed 
from the sea in the Sulu archipelago was recently 
marketed in Singapore fur 60,000 pesos (nearly $30, 
000). It is the size of a small marble, perfectly round 
and of perfect color. The finding of the gem by a 
poor Moro fisherman, its seizure by the Sultan of Sulu, 
and the interference of Gov. Steever, who took the 
part of the poor fisherman, is an interesting incident 

Under the old Moro law, in force when the Ameri 
can troops first took charge of Jolo, ali pearis of up- 
usual size must be sent to 
the Sultan, whe in return 
made the finder a ‘pres 
ent.” The only aiternative 
the finder of a large pear! 
had was to sell bis treas- 
ure privately to the pearl 
traders This placed his 
life in jeopardy, fer if the 
trader could net buy the 
fem at his own price he 
could report the matter to 
the Sultan, who had the 
power to seize the finder 
and execute him. Undei 
American rule, however, 
this law has been abolish- 
ed. The finder of this 
$30,000 pearl knowing this 
fact, when his find was 
Seized by the Sultan, he 
speedily made a trip to 
Jolo and reported the mat 
ter to Gov. Steever. The 
matter was taken to court, 
and the Sultan forced to 
give up the pearl. The 
Governor commissioned 
a act the Jolo Trading Com- 
pany to sell the pear! for 
the finder, they receiving 
twenty per cent for so do- 
ing. 

So far as known this 
pearl is the largeat ever 
taken from the Suiu Sea, 
though owing to the se- 
crecy practized in selling 
the gems before American 
At 9 O'Clock: Mar. 8 rule in Sulu, 
At 844 O'Clock: Mar, 16 
At 8 O'Clock: Mar, 23 


there may 
have been greater finds 
Three vears ago a pear! 
found somewhere to the 
south of Jolo was carried 
to Batavia, and there sold 
to a European buyer for 


tween them is in their In the map, stars of the first magnitnde are eight-pointed; second magnitude, six-pointed; third magnitude, five-pointed, fourth magnitude (a $18,000 
temperature. The st ronger few), four-pointed; fifth magnitude (very few), three-pointed; counting the points only as shown in the solid outline, without the inter- During the recent. fair 


current produces much 
more heat. This conclu- 
sion has been tested in a variety of ways, and it seems 
certain that in the laboratory the observed changes in 
intensity of the different lines are due to the changes 
in temperature of the luminous matter. 

Now the changes of the lines in the sun are almost 
exactly similar, and so it is reasonable to conclude 
that sun-spots are colder than the rest of the sun’s 
Surface. This accounts at once for their relative dark- 
ness, and also for the fact that their light, if isolated, 
is much redder than that of the sun in general, They 
behave exactly as a red-hot body in front of a white- 
hot one would do (though it is to be remembered that 
the coldest part of a sun-spot is probably fully as hot 
as the hottest electric furnace we can produce. arti- 
ficially ). 

It does not follow because sun-spots are colder than 
the rest of the sun, that the sun as a whole sends us 
least heat when it is most spotted. All spots are sur- 
rounded by a disturbed area much larger than them- 
Selves, and this may be hotter than the undisturbed 
surface, and more than make up the loss of heat due 
to the spot. In any case the total effect is probably 
Very small, as spots seldom, if ever, cover as much as 
1/300 of the sun’s disk. 

There is undoubtedly a connection between sun-spots 
and certain electrics! disturbances on the earth; name- 


mediate lines signifying star rays 


sky. Below on the right is the single bright star of 
the Hunting Dogs, and the little cluster of Berenice’s 
Hair. Still lower is Bootes the Herdsman, whose 
principal star Arcturus has just risen. The Dragon 
and the Little Bear, low in the northeast, complete our 
list. 

THE PLANETS, 

Mercury is evening star until the 18th, when he 
passes between us and the sun and becomes a morning 
star. He is very well placed for observation at the 
first of the month, being unusually bright, and setting 
one and one-half hours later than the sun. In the 
middle of the month he is invisible, but toward the 
end he may be visible just before sunrise. 

Venus is morning star in Sagittarius and Capri- 
cornus, and rises about 4:30 A, M. on the 15th. 

Mars is also a morning star. On the 9th he is in 
quadrature with the sun, and comes to the meridian 
at 6 A. M. Jupiter is in Gemini, conspicuous in the 
evening sky. He is also in quadrature during the 
month—on the 23d—but being east of the sun he 
crosses the meridian at 6 P. M. Saturn is in conjunc- 
tion with the sun on the 8th, and is invisible. 

Uranus is in Sagittarius, and rises at about 3 A. M. 
on the 15th. Neptune is in Gemini, and is in quad- 
rature on the 31st. 


at Jolo, given by the gov 

ernment for the purpose 
of bringing the Moros together, Capt. Trana, cf the 
Jolo Trading Company, exhibited a magnificent black 
pearl valued at $7,000, a rare gem of unusual size and 
beauty. 

te 
LIGHT AND BLOOD. 

According to a notice published in the German 
medical press, Dr. Oerum, of the Finsen Institute at 
Copenhagen, has just carried out a number of ex- 
periments on the effect of light on the blood, of which 
a few results are given in the following: 

Darkness has been found to reduce the tota! amount 
of blood by 3 to 3.3 per cent, while decreesing at the 
same time the amount of blood contained in the heart. 
Red light will exert a sfmilar action to darkness, while 
blue light is apt to result in an excess of bloor, and 
an increase in the amount contained by the heart 
Light baths are apt to increase the amount of blood 
in the course of four hours. Darkness will reduce the 
amount of blood contained in the heart within three to 
four weeks, and intensive light wi'] have the same ef 
fect in four hours. Darkness will increase, and in- 
tensive light will reduce the blood pressure. Ant 
mals born in the dark or in red light have a greater 
weight but only half the amount of blood of those born 
under norma!) conditions, 
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A USEFUL COMBINATION TOOL 


BY A. PREDERICK COLLIN 


The farmer, the automobi and the householder 
frequently have Or make repairs, sharpen 
plow points, cultivator shovels, and the like. Often 
the parts to be repaired must be sent to the machinist 
or ihe blacksmith for lack of proper tools Much 
time and money could be saved by using some combina 
on machine toc uniting in itself the various imple 
nent required from time to time It is this purpose 
hich the tool herewith illustrated i intended to 
meet This tool contains in a single unit a workshop 
complete in every detail, and at a cost hardly exceed- 
ing that of an ordinary hand forge This tool com- 
bine m a single base, or bed-piece, a pipe vise, an 
invil, a forge. bench vise, drill press, and emery wheel. 
it ie made in two sizes, the smallest and lightest 
weighing 135 pounds, and the largest and heaviest 


length of 50 inches 
height of 12 


200 pounds the latter having a 


width of 10 inches, and a 


overt all n 
nehe 
The tool, for the purpose of explaining its construc 
tio ri be divided into three general parts, namely, 
the headstock 
the in ] nad 
the forge Phe 
forge has a fire 
yot 14% inches 


in width and lf 
inches tong, the 
air being sup 
pied by a ro 


tary blower ik 


cated in the 
hendatock The 
air is delivered 
to the center of 

bh « forge 
through a chan 
nel in the base 
piate The fan 
shaft of the 
biowel projects 


through the alr 
intake at the 
front side of the gear case, an.’ 
emery wheel, the intake being 


of air draw the emery dust into the forge and 


The 
it ls in an ordinary stove 


from the operator fire is started in the 


exactly as 


The blower and emery wheel are 


crank wheel located on the rear side of the gear case 


The rotary jaw and emery 
ratio of 12 to 1 


at a speed of 2,000 revolutions per minute 


so that they can be revolved by 


wheel is 10 inches in diametet An emery 


everyone knows that handles tools, ‘s a vital 


sity in a shop 


not onty better but in far less 


time grindstone 
The drill press is fitted with a Barber adjustable 
chuck. taking drills to \% inch: it is geared 2 to 


giving great power and speed. The socket for 


ing the chuck is driven by gears incased in the head- 


steck; the 


thrown in and out of 
The 


enabling them to be 


the will of the operator 
acToss 


the face of the 


tallatock and 
forced up as be 
the drill is ‘ 
cutting by | 
means of the 
vise screw 

When work 
is to be drilled, 
the operator 
takes his posi 
tion at the 
headstock of 
the tool, and 


grasping the 


erank handle 
with his right 
hand, he feeds 
the drill with 
The 


obtain 


his left 
pe Wei 
able with the 
feed wheel is 
» easily underestimated 
the result wiil be a broken drill bit 
trill ll the 
driiling 
be plentifully oiled: a hardwood drill block 
nicely to the end of the anvil should be used 
drilling 

The blower, emery wheel 


ated by a combination crankwheel or driving 


so that it can be turned by hand, driven by a motor or 
The trans 


from the driving shaft of an automobile. 


and the larg 
making them strong, long-lived, and practically noise- 
less The 
rangement 


can be 


The weakest 


jaw; in the combination tool the bench 
out this 
construction. 


Drilling a Piece of Work. 


the tailstock, which is in this case also the anvil 
the movable jaw of the vise, which slides on the base 


is fitted to receive an 
so placed that the draft 
iway between two 
forge beveled 
tailstock. 
time 
The headstock acts as the stationary jaw 
which are made of tempered steel, are 4 inches wide 


operated by a 


wheel are geared in the 
hand and open 10 inches; 
square-threaded 
crank wheel which has a drop-forged steel handle, and 
holds just 
distance as when closed. 


The emery 
wheel, as 
neces 
since all edged tools can be sharpened 
time than on an old- 


receiv- 


gears are supplied with a clutch mechanism, 
mesh at 
work to be drilled is 






sue avvi as @ Pipe Vise. 


that unless care is exercised 
When using the 
bearings should be freely oiled, and when 
teel the cutting point of the drill should also 
that fits 
when 


and drill press are oper- 
pulley, 


Scientific American 


sion gear ire cut and therefore accurately made, 


e wheels run into phosphor-bronze pinions, 


gears are covered, and have a clutch ar- 
at the end of the gear case, by which they 
thrown in or out of gear as desired. The anvil 
15 inches over all, 4 inches wide, and 8 inches high. 


point in an ordinary vise is the front 


vise is with 
virtue of its peculiar 


inherent weakness by 


As a reference to the cuts will show, 














The Emery 
forms 


adjustable guides; the last named are 
to conform with the bevel on the base of the 
This prevents lost motion, and at the same 
and screws 


The jaws, 


prevents strains on the vise jaws 


\-inch 
with a 


these are operated by a 


cold-rolled steel screw fitted 


as securely when opened to its greatest 


The pipe vise has jaws made of tempered tool steel, 


f 
| - - a 








Using the Anvil. 








aed, ta 


A USEFUL COMBINATION TOOL. 


and is operated by the same heavy screw as the bench 
vise; it will securely hold any pipe from % inch up to 
3 inches in diameter, and the jaws can be changed so 
that the pipe may be held horizontally or vertically as 
desired, thus enabling the operator to do a wide range 
of work : 

There is also included in the outfit an anvil hardy, 
that is a square-shanked chisel or fuller, made of tem- 
pered tool steel, for insertion in the hardy-hole of the 
anvil; a crucible holder, being an iron frame that can 
be placed on the forge over the fire, and useful for 


The Anvil and the Head Stock Form a Vise. 
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holding a crucible, glue pot,’or soldering iron; one 
twist drill, and a pair of 18-inch blacksmith’s tongs, 
———— ——_ — +0 a 
Novel Uses of Peat, 

I. Germany the uses to which peat has been put 
are Many, and the consumption is constantly increas- 
ing. For bedding for stock only the second and third 
layers of peat are used. The blocks of peat are dried 
by air or in a kiln; they are then shredded by ma- 
chinery, and then sieved, after which the peat is com- 
pressed and packed in bales by means of slats of wood 
and iron wire. The amount of bedding necessary per 
head of cattle is one hundredweight per year for every 
hundredweight of the animal’s weight. Many sanitary 
and other advantages are derived from the use of this 
kind of bedding. 

For fodder, only the top layer is used, which con- 
sists of moss and the fibers of partially-dried parts. 
The dried peat is then ground and sifted and mixed 
with molasses in the proportion of 20 to 25 of peat 
and 70 to 75 of molasses, obtained in the manufacture 
of sugar from This product is guaranteed to 
contain 35 to 40 per cent of sugar. This fodder is used 
either alone or 
mixed with 
ther food, as 
‘orn, potatoes, 
etc, The peat 
in this mix- 
ture counteracts 
the laxative ef- 
fect of the mo- 
lasses, and in 
the whole forms 
a wholesome 
food for horses, 
cattle, and 
Swine; and as 
the acid of the 
peat seems to 
neutralize the 
of the 
molasses, the 
latter are rend- 
ered harmless, 
than molasses 
mixture 


beets. 


alkalies 


Wheel in Operation. 


mixture has a sweeter taste 
When due precaution is taken, the 
keeps well. Horses fed with this develop glossy coats, 
gain in appetite, and are free from colic. Neat cattle 
are said to become less subject to “foot and mouth dis- 
and in the case of swine thus fed, that the un- 
smell of butyric acid disappears from the 
sty and disease generally diminishes. The addition 
of 4.4 pounds to the daily feed of milch cows is said 
to increase the daily yield of milk about 0.55 gallon. 
In the province of Hanover from 10,000 to 15,000 tons 
are used every year, while Germany as a whole con- 
sumes 150,000 to 200,000 tons. 

The value of peat for fuel is shown by the fact that 
it contains 54 per cent of carbon against 50 per cent 
in wood, 70 in soft coal, and 83 in hard wood. 

The so-called “Torfmull,” or turf dust, is sifted out 
of peat and used for packing fruit, such as tomatoes 
and other products, while “Mull,” a by-product of peat, 
is used in potash works as a filter. 


and the 


alone 


ease,” 


pleasant 


Owners of cabin power boats should be made cogniz 
ant of the dan- 
ger from fire 
in the use of 
jump-spark ig- 
nition. Even 

] in open boats 

F a timer on the 

| crankshaft i 8 

] a potent ele 

| ment of dan 
ger. All timers 

i) should be on 

a level with 

|} the top of the 

1] cylinders, with 

coils always 

above the en 
gine or fasten- 
| ed to the 

— octal | w a shboard, 

eo P and under no 

considerat io t 

of convenience 

in a locker 


or in any other confined space. Manufacturers are 
becoming alive to this danger, as evidenced by the 
many engines already designed to use an inclosed 
timer, that formerly used the less safe system. At the 
break of the contact there is usually a spark, and if 
gasoline vapor should happen to be present, mixed 
with the proper proportion of air, an explosion and 
fire would result. This is decidedly more likely 
happen where the timer is on the shaft, in the lower 
part of the boat and where it is unprotected by @ 
cover. 
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THE AUTOGENOUS SOLDERING OF METALS. 
BY M. U. SCHOOP. 

nstanding that intensely hot blow-pipe flames, 
oxy-hydrogen gas flame, have been 
known and used for many years, it was the last decade 
which first saw the introduction, on a large industrial 
autogenous soldering of various metals, 
such as iron, copper, ni kel, and aluminium. The at- 
introduce electricity into this branch of 


Notwitl 
particularly the 


scale, of the 


tempts to 
metallurgy have, it is true, been numerous; but a gen- 
eral utilization of electrical processes of this character 
has not been effected, at least in Europe, doubtless be- 


cause of the numerous disadvantages possessed by 





Fig. 1.—Cross-Section Through the Soldered Joint. 
Greatiy Enlarged. 


these methods. In the so-called electric are welding, 
in which the metal to be welded itself constitutes one 
pole, while the other pole is formed by a carbon rod 
which is moved over the welding points, the latter be- 
come as hard as glass. With the Zerener apparatus, 
in which the flaming are is formed into a jet flame by 
means of a magnet, the temperature regulation is ex- 
tremely difficult of accomplishment. Both these pro- 
cesses possess the disadvantage that the eyes and all 
unprotected portions of the body are strongly affected 
thereby. The process of Hohe and Lagrange, the so 
called “under-water resistance welding method,” has 
not been possible of introduction in practice because it 
is too expensive and complicated. The well-kn »wn 
Thompson method is also based upon the resistance 
principle, and is characterized thereby that the pieces 
to be welded are blunt in form and are so brovght into 
contact that they offer great resistance to the passage 
of the current. Thus, the desired tempera- 
ture is obtained in a very short time, where- 
upon the circuit is opened and the pieces 
are mechanically forced together under 
pressure. The disadvantage of this method 
which, of all the electrical processes, has 
alone attained practical significance, is the 
considerable expense of installation. Fur- 
thermore, the Thompson process is available 
for a certain class of welding operations 
only. This may also be said in regard to 
the Goldschmidt Thermit welding process. 

The above are substantially all the more 
recent soldering—that is, welding—pro- 
cesses; they are, however, inferior in regard 
to practicability, facility in operation, and 
cheapness, to autogenous soldering or weld- 
ing. An exception to this is found in lead 
soldering, which can be effected with great 
ease and at little cost by means of an elec- 
tric resistance method. Furthermore, the 
process is cleanly and can be carried out 
without special technical training or experi- 
ence; it has been introduced and is used 
exclusively in a number of French accumu- 
lator factories.* 

There are several processes for carrying 
out autogenous soldering, which make use 
of the combinations given below for the pro- 
duction of the flame: 

kL; Hydrogen-oxygen. 

2. Acetylene-oxygen. 

3. luminating-gas-oxygen. 

4. Hydrogen-atmospheric air (for lead and 
hard lead), 

The existing conditions govern the choice 
of the flame in each case, but it is to be re- 
Marked thut where illuminating gas is avail- 
able, the combination of the latter with 
oxygen is without doupt the ‘most rational 
for the usual cases encountered in practice, 
and in such cases will almost always provide 
& sufficiently hot flame, which, in its char- 
1 pemeel oi Metres Today. Jy 

togenous Lead Soldering,” by M. U. Schoop, 


Scientific American 


acteristics, closely resembles the oxy-hydrogen flame. 
if it is a question of metals possessing exceptionally 
great heat conductivity, as, for instance, electrolytic 
copper, the acetylene-oxygen flame should be used, as 
it is possible to provide a temperature of 3,000 deg. C. 
(5,432 deg. F.) with it, whereas the temperature of 
the illuminating gas, or hydrogen-oxygen flame, is in 
the neighborhood of 2,000 deg. C. (3,632 deg. F.) only. 
These are degrees of heat which practically no ma- 
terial is capable of resisting. Brick, pumice stone, 
carbide, platinum, are liquefied by means of the acety- 
lene-oxygen flame, and graphite alone can withstand 
this temperature. 

It should be noted that in regard to expense the 
oxy-hydrogen flame is, in most cases, more costly than 
the acetylene-oxygen or illuminating gas-oxygen flame. 
I say “in most cases” advisedly, as various considera- 
tions are of importance in the question of operating 
expense, such as the kind and thickness of the metals 





Fig. 8.—Soldered Joint Corroded by Hot Potassium 
Solution. 


to be welded and the local conditions which must be 
taken into account. In certain cases where repairs 
are to be made on the spot, the only possibility lies 
in welding by means of the oxy-hydrogen flame, as the 
entire apparatus for the latter consists of two steel 
surfaces, a welding burner, and a few yards of tubing, 
and it can, therefore, be easily transported to a re- 
pair point, at which illuminating gas or acetylene is 
not available. However, if it is a question of weld- 
ing exceptionally heavy bodies, or of sheet metal 0.8 
to 1.2 inches in thickness, it is absolutely necessary to 
utilize the acetylene-oxygen flame if the expense is to 
be kept from becoming too great. The cost per weld- 
ing seam with sheet iron 0.12 inch in thickne*s is ap- 
proximately 7.5 cents if acetylene gas is used, and is 
about 20 cents with metal of double the above thick- 
ness. In this connection it should be remarked that, 
as is always the case in soldering or welding opera- 
tions, the skill of the workman is an important factor 
in increasing or lowering the cost of the work. 
Autogenous soldering is capable of utilization in an 
exceptionally great field, and this is demonstrated by 
the fact that in France alone there are over twelve 
hundred factories in which the various metals are 





Aluminium Objects Soldered by the Schoop Process. At the Top 
Appears the Blowpipe Which is Used. 
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autogenously soldered or welded, in every possibie 
branch of metallurgy. Examples of the possibilities 
offered by autogenous soldering are given in the fo! 
lowing list, which is by no means complete: 

1. The manufacture of boilers and reservoirs, and 
the making of repairs upon the same, with sheet 
metal up to 1 inch in thickness 

2. The replacing of riveting in thinner sheot 
metal. 

3. The manufacture of tubes of all dimensions. 

4. The welding on of struts, flanges, etc. 

5. The repair of castings (gas bubbles, pipes, and 
casting faults). 





Fig. 2.—Cross-Section of Unsoldered Aluminium. 
Greatly Enlarged. 


6. Repair of valves and autoclaves, the production 
of pipe conduits without connections for the chemical 
industries. 

7. Artistic wrought metal work, indusiria! sheet 
metal and enamel ware, and safes. 

8. The manufacture of military articles. 

9. The manufacture of iron casks and superheatera, 

10. The bicycle and automobile industries. 

11. The working of rare metals, such as goid and 
platinum, 

The two metals which formerly appeared to be abso- 
lutely precluded from autogenous soldering are nickel 
and aluminium, Nickel possesses the characteristic 
that when heated it absorbs oxygen from the air, and 
for this reason becomes brittle and useless. Alumin 
ium, when it comes into contact with a hot flame, be 
comes covered with a film of oxide which, despite the 
fact that it is extremely thin, absolutely prevents the 
combination of the two softened alumin- 
ium parts. If it were possible to discover 
for nickel some borax-like substance which 
would effect the hermetic exclusion of the 
air during the soldering process, and for 
aluminium a substance with which the gath 
ering aluminium oxide films would enter in 
to solution, that is, would be reduced, tt 
would be possible to effect the soldering of 
nickel as well as aluminium with the same 
ease with which other metals are similarly 
worked. The writer has succeeded in solv 
ing these two problems, and both soldering 
or welding processes have been in operation 
on a large industrial scale for some time 
past. The vast field offered by the scider 
ing or welding of aluminium, the “metal of 
the future,” is seriously belittied by no one 
competent to judge. And it is demonstrated 
by this fact alone, that the solution of the 
problem has occupied the atiention of a con 
siderable number of inventors and industrial 
experts from the time of the discovery of 
the metal, and that, lacking a proper solder- 
ing process, some forty hard soldering meth- 
ods have been tried, proposed, or patented. 
All these numerous attempts to weld alumin- 
ium to aluminium with the aid of the bond 
provided by a “foreign metai” must be ¢on- 
sidered unsuccessful, as at the soldering 
points local electrolytic action, due to the 
formation to a certain extent of galvanic 
currents, arises. This manifests itself very 
rapidly and unpleasantly, particularly in the 
presence of water, and it attacks the soider 
ed point with absolute certainty. As a mat- 
ter of fact, it is a characteristic property of 
aluminium that its behavior with regard to 
other metals is unfavorable and, regardless 
of soldering or welding, it behaves better 
the purer it is. Recognizing the truth of 
this theory, the various aluminium factories 
have attempted, at all times, to supply the 
metal in as pure a condition as possible 
According to different tests, it would appear 
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hemically pure aluminium is capable of resisting 

@ fact 

marine engineering 
rhe 


be conceded to 


- 
en sea water, which is of great importance in 


having first welded aluminium must 


Heraeu 


earl) is 


credit for 
Hanau, Ger 
the In 


Paris a number of aluminium 


the Company of 


many, which. as 1900, exhibited at 


ternational Exposition at 


irticles, which had been welded by means of a special 
process (German patent 115,868) This process is 
oased upon the fact that at a certain degree of heat 
tluminium become soft, and can be combined with 

similarly-heated aluminium body by means of ham 
nering In principle this method corresponds exactly 
to the well-known welding proces used for iron in 
the ordinary smithy. This method, however, has a 
disadvantage which tends to prevent its introduction 


into praetice, which is that it is extremely difficult to 


maintain the exact temperature necessary for the weld 
possible only if the workman is ex 


the 


ing, and it is 


tremely skillful if temperature is too high the 


metal, when hammered, will spurt in all directions, 
while if the heat is insufficient, no combination of 
the urfaces in question takes place Accordingly, 
it is apparent that this ocess leave much to be de 
aired in practice ind ibsolutely unsuited to the 
orn ‘ thin material or complicated objects 

In the autogenous blowpipe welding of aluminium 
according to the Schoop process, no question of this 
character can arise. Upon purely theoretical grounds 


it appears that the formation of local galvanic circuits 


metals are not Fur 
the 


weld 


is impossible if foreign present 
the 


and it is 


thermore thickness of metal is quite imma 


terial possible to sheet aluminium 1 


thickness with the same ease 
Alum 


inch or 0.008 Inch in 


On the recommendation of the Neuhausen 


inijum Factory, of Switzerland, a series of tests were 


mad the purpose of which was to show whether or 


it the welding underwent disadvantageous 


point 


water for a longer time. As 
the 
the results were in every 
after 
oldered or welded points were 


changes if immersed in 


was to be foreseen from theoretical considera 
tions underlying the process 

particular That is 
with the 


found to be in exactly 


negative even months in 


contact water 
the same condition as the other 
parta of the material In one particular case a solder 
three months in 


the 


remained for 
the 
change at 


ed aluminium article 


salt appearance of slightest 


the 


water, without 
soldered 
the 
the 


des 


points 
official 
testing 


Arts et 


chemical or physical 


Similarly favorable were the results of 


executed by 
National 


tension tests 


the 


rupture and 


laboratory of Conservatoire 


Métiers at Paris in May, 1905. Of greatest interest by 
far are the results of a photo-micrographic ir vestiga 
tion carried out by the same institute. As is well 


known, a test of this character is extremely sensitive, 


and the slightest changes of a metal in regard to its 
structure, color, and constitution are at once percep 
tible with mathematical certainty. The result of this 
test showed that the welding points possessed exactly 
the same characteristics in regard to their chemical 
and physical properties as did the pure aluminium, 
and. furthermore, not even the slightest trace of im- 
purities (resulting from the flux) could be deter- 
mined 

The soldering or welding process itself is as fol- 
lows The parts to be joined are either bluntly placed 
agxainst -each other or one above the other, after all 
pdbering dirt has been removed from the surfaces. 
However, aluminium which has a bright appearance 


needs no preliminary cleansing, in contrast to that 
usual in the hard-soldering process with copper, brass, 
ete The Schoop reducing liquid is now applied with 


a brush, and the flame, which is regulated according to 
the thickness of the material, is then applied to the 
metal. Aside the application of the reducing 
liquid, the process of operation is exactly the same as 
in the case of the well-known process of lead burning. 

The following table gives the cost of sheet alum- 
infum soldering in which the iluminating gas-oxygen 


from 


flame is used for heating purposes, the mixture con- 
sisting of about 2 parts of illuminating gas and 1 part 


oxyzen 


Th'ckness o! pixtes sf oxygen 


Wages | Total 


the sheet 
metal | . 

in incher Cubic feet. |\Costincents| '" cents. in cents, 

dewctig ; | | —— 

8.02 | 0.35 O57 | 7 a | 1.4 
0.04 0.42 0.67 0.75 1.42 
0.08 127 2.07 1.80 8.57 
0.12 2.65 4.87 | 2.00 6.87 
00 450 7 50 87 11.25 
oR 12.87 20.00 6.25 26.25 
0.40 |} 159 86| «=| (88.00 750) 6| «= (85.60 
0.408 26.14 42.0 10.00 | 52.50 


| 
| 


jiluminating gas at $1.124¢ per 1,000 cubic feet. 
Oxygen at 1.35 cents per cubio foot. 

Labo: at $1.50 per 10 hours. 
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Parme- 
A very 


deals with the making of coal gas. Mr. C. W. 
lee writes on the technology and uses of peat. 
good monograph on corn-harvesting machinery is also 
published Henry H. Quimby writes on concrete sur- 
Prof. F. B. Crocker and M. Arendt discuss the 
advantages and applications of the electric drive. The 
the article on the utilization of 
published The black 
vestigations of the United States Geological Survey are 


faces 
second installment of 


waste materials is sands in- 


illustrated. The English correspondent 
writes on types of early 
working in England. A few prob- 
lems of the preserving industry are considered by~ Dr. 
E. Kriiger 
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THE MAGNITUDE OF THE GAS INDUSTRY. 
Illuminating gas, which is piped into our buildings 
is the aeriform product of the de- 
structive distillation of a liquid or solid hydrocarbon 
which may, or may not, be diluted by the admixture 
gas or gases. Bituminous coal 
or petroleum, or some of the products of the fractional 
distillation of petroleum, form the basis of the manu- 
Some idea of the size of the industry 
that in 1905 the 
materials used was $37,180,066. 
how the materials are distrib- 
item of 4,431,774 tons, 
we have 403,263,738 gallons 
of oil, which the the sum being 
$14,531,585. Coke is a smaller item, 435,534 tons, cost- 
ing $6,176,340 
than 


as freely as water, 


of other combustible 


facture of gas. 


may be obtained when it is stated 


total value of the raw 


It is interesting to see 
uted 


costing 


have the coal, 


$14,607,485; 


First we 
next 
cost about same, 

Vast quantities of water are required, 
5,430,361,158 being used. Fortu- 
not $253,895 repre- 
cost. amount to 


no less gallons 


nately, very expensive, 


Other 


water is 


senting its total materials 
$6,176,340 
Our total $37,180,066. Now, what is the 
The hand of man—the chemist 
nature by the use of the materials 
of her mineral kingdom in making a 


subtile aeriform mobile product, valued at $112,662,568 


cost was 
value of the product? 
co-operating with 


has succeeded 


and occupying the enormous bulk of 112,486,783,148 
cubic feet. 
The product is divided both as to kind and value 


as follows: 


Cubic feet. Value. 
Straight coal gas....... 12,674,033,691 $12,868,604 
Straight water gas. 715,550,006 832,440 
Carbureted water gas... 54,687,118,030 48,071,180 
Mixed coke and water gas 40,.980.413.950 45,605,263 
ee 3,397 ,456,873 5,141,460 
Acetylene gas.......... 7,880,666 104,267 
All other gas.. 24,329,932 39,354 


Not only do we have these valuable gases, but we 
have by-products as well. Coke, valued at $5,195,461, 
represents 89,146,434 bushels; while $2,064,343 stands 
for the value of 67,515,421 gallons of tar. All other 
products are worth $972,992. A considerable revenue 
is derived from rents and sales of lamps and other 
appliances, such as stoves, the amount of this business 
being $4,249,581, 

Comparison of raw materials and the product are 
interesting, and especially so in the case of 
gas, where a graphical representation becomes posi- 
tively spectacular. The total amount of gas of all 
kinds produced in*the United States for 1905 would fill 
a gasometer 5,829 feet in diameter and 4,556 feet high. 
Assuming that a gas engine consumes 92 cubic feet of 
gas per hour, being. the mean between a minimum con- 
sumption of 70 and a maximum of 115 feet per hour 
(Mathot’s figures) this quantity of gas would run gas 
engines having an aggregate of 407,560 horse-power 
ten hours a day for 300 days. According to the 
Twelfth Census, there were 14,884 gas engines, which 
furnished 143,850 horse-power, a pitiful percentage of 
1.3 of the total horse-power. Since this enumeration 
the number of gas engines in use has been materially 
increased; but even so, the great bulk of gas is used 
for illuminating and heating purposes. 

A comparison of the yearly production of gas is 
unwieldy, owing to the lack of objects with which to 
compare. The Eiffel Tower would look lost compared 
with a gasometer 4,556 feet high, so we have taken 
a week's supply, which amounts to 2,163,207,368 cubic 
feet. This enormous bulk is shown in our engrav- 
ing stored in a huge gasometer 1,620 feet high and 
1,350 feet in diameter. The water is contained in a 
tank 241 feet high and 268 feet in diameter. The 
raw materials are also of a bulky nature. The coal 
would form a cone 268 feet across at the base and 
2¢0 feet high. The coke also forms a cone 120 feet 
high and 160 feet across the base. The oil would fill 
a barrel 155 feet high and 122 feet in diameter. 

For the benefit of our readers, we are publishing in 
the SuprLeMENT an elaborately illustrated technical 
article on the production of both coal and water gas. 
There is nothing which is more conducive to comfort 
than this fluid, which is brought 
to our doors for light and heat, our 
comforts. 


always 


aeriform 
consumed 


colorless 


and 


MaArcHm 2, 1907, 


Correspondence. 


SS 


, a 
Eyeglasses as Telescopes, 
To the Editor of the Screntriric AMERICAN: 
In the Scientiric AMERICAN of December 29, 1906 


page 484, appears an article on the use of a single 
lens as a field glass. I have made use of this principle 
for a long time, and it may not occur to many of your 
readers that they themselves have the necessary lens, 
with the proper correction for their eyes, ready for 
any time. I wear a compound lens, +.50 
+.25 —90 deg. By holding this at arm’s length, ob. 
jects appear about one-third larger. Being able to 
use both eyes, and having each eye see through the 
center of its own lens, is a great improvement over 
using a single lens. 

The easiest way to get objects in focus is to take 
the glasses from the nose, and while looking at the 


use at 


object through the glasses, extend the arm to ful 
length, taking two or three seconds’ time for the 
movement. In this way the object is easily centered, 


and the eyes are not strained. 

I have made out the names of boats in a race, that 
without the glasses extended showed only by the dif- 
ference in the color of the paint. Once when my arm 
was not long enough to get the desired magnification, 
the glasses were hung on a twig, and by getting about 
five feet back, the result was satisfactory. 

Near-Sighted people, and perhaps those wearing very 
strong plus glasses, cannot make nse of this method, 
but there are many others who can. 

Joun V. FREDERICK. 

Lancaster, Pa., January 2, 1907. 

BG ——— 
“The Battleship of the Future.” 
To the Editor of the ScrenTIFIC AMERICAN: 

I was much interested in the article on the “Battle- 
ship of the Future” accompanied by sketch designs. 
The particular arrangement of turrets arrived at by 
the author, however, seems to me to be open to graye 
objections. The concentration of the weight of four 
turrets and the large barbette on a small area, itself 
not coincident with the area of maximum buoyaney, 
would produce enormous shearing forces, which in 
turn by their integration would give rise to zreat bend- 
ing movements. 

To resist these severe stresses it would be necessary 
to give the hull considerable local reinforcement near 
the turrets, and to provide the structure as a whole 
with excessively heavy longitudinal members. 

The weight involved in these arrangements would 
probably balance the weight in armor saved by the 
peculiar location of the turrets. 

The very arrangement of the barbette makes it diff- 
cult to secure proper continuity of the longitudinal 
strength, as it apparently cuts all the upper strength 
members except the sheer strake. Even supposing it 
were possible to build such a vessel, the design would 
not be practicable for the reason that the author has 
left the sheer strake entirely unprotected by armor. 
Now suppose she engages in battle in a moderate sea; 
a few high-explosive shells amidship would cut up her 
sheer strake, deck stringers, etc., and it is quite possi- 
ble that she would break in two under the action of 
the waves. In the Japan Sea battle the shells tore 
huge gaps in all structural plating wherever exposed, 
and I think this design would be extremely vulnerable 
under these conditions. 

Another important consideration is the location of 
the handling rooms, which are of course vertically 
under the turrets. The author does not take up this 
question, but it would be necessary to have either & 
single large room, or several smaller ones close to 
gether; and further, the handling rooms would extend 
well outboard on either side. Now a single torpedo 
explosion near this point, a single accident in the 
handling room, or a single 12-inch shell, would put 
all the turrets out of action—if, indeed, the adjacent 
magazines were not detonated, and the whole ship de 
stroyed. 

I believe that the battleship of the future will carry 
twelve 12-inch guns in six turrets on the center line. 

The center line of the ship is the préper location for 
a turret, since there the guns command the maximum 
are of fire, the magazines and handling rooms are kept 
inboard—a very important point in these days of the 
perfected torpedo—and the deck stringers and other 
important members are not cut. Grorce B, Moopy. 

Bath Iron Works, Bath, Me., February 15, 1907. 





To the Editor of the ScrENTIFIC AMERICAN: 

After reading Mr. Cardullo’s discussion of “The Bat 
tleship of the Future” I beg to say that while his facts 
and arguments are intensely interesting, and really 
valuable, he seems to fail to comprehend fully the 
work for which battleships are designed primarily— 
or ought to be designed. 

Battleships are not built to resist attack. They are 
built to attack and destroy the enemy. Speaking of 
speed, Mr. Cardullo says “the faster ship may thee 
retically choose her position and range, but if she i 
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cyermatched in guns and armor at all ranges her only 
choice is to run.” That is true, but what he ought 
to haye said—what it is infinitely more important to 
observe—is that if she is overmatched in speed her 
only choice is to let the enemy run away, no matter 
what guns or armor she may carry. And if she is 
evermatched in speed and guns her only choice is to 
surrender (or sink), no matter what armor she may 
carry. For, as Mr. Cardullo shows clearly, the thick- 
est possible armor can be penetrated by the 12-inch 
gun at any fighting range. 

Every American designer of battleships ought to 
hang up two mottoes in his workshop: “Remember 
the ‘Essex’!” “Remember Farragut!” For the “Hs- 
sex” was captured at Valparaiso because she did not 
have enough motive power to enable her to get within 
range of the “Phoebe.” If we are to remove the eagle 
from our shield and put the porcupine or the terrapin 
in its place—if we are to wait for the enemy to come 
to our harbors to do the fighting, and when there to 
choose his time of fighting and his range—then speed 
is of less importance than armor. But the men in our 
pavy who can be trusted to defend our country by 
forcing the fighting, are a unit in demanding ships 
that will have, first of all, power to reach the fighting 
line in spite of the enemy’s modesty; and when there 
will have guns to demonstrate the truth of the immor- 
tal words of Farragut: “The best protection against 
the enemy’s fire is a well-directed fire from our own 
guns.” JoHN R. SPEARS. 

Northwood, N. Y., February 16, 1907. 
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The Scientific American in Syria. 
To the Editor of the ScrenTIFIC AMERICAN: 

It is becoming better known among scholars, that 
to the Arabs and to the Arabic language modern learn- 
ing and modern civilization owe a great debt, not only 
because of the direct contributions of the Arabs to 
the sciences of mathematics, chemistry, astronomy, 
and metallurgy, but also because they saved for us 
and transmitted to us so much of the learning of the 
ancient Greek civilization. There was a time when 
the “glimmering light of knowledge was all but ready 
to die out,”” and would have done so but for the Arabs. 
Many of the noblest scientific works of antiquity had 
disappeared from the languages in which they had 
been written, and were saved to us through the Arabic. 
It was thus that the works of Plato and Aristotle and 
Euclid traveled by way of Bagdad, Bassora, Sicily, Cor- 
dova, and Seville into Europe. 

Now I am sure that your readers will be interested 
to learn that you in your publications have for years 
been making a return in the nature of a partial pay- 
ment of the debt we owe the Arabs, which has come 
about in this way: For more than forty years the 
American Presbyterian Mission in Syria has published 
a newspaper in the Arabic language called the Weekly 
Neshera, which circulates well over the Arabic-speak- 
ing world. It has always been an aim to give to its 
readers the latest and most accurate accounts of all 
discoveries in science, together with a record of the 
yearly advance of learning. We have found nothing 
to equal the Screntiric AmMeRICAN for this purpose, so 
that as a result it is well within the facts to say that 
during the forty years there have been translated from 
its pages into the Arabic as many as two thousand 
articles and paragraphs, In recent years the Arabic 
newspapers in Beirut alone have increased to as Many 
as twenty, and these in turn copy most of the scien- 
tifie articles, and give them a still wider circulation 
among Arabic readers. FRANKLIN E. HOSKINS. 

Beirut, Syria, January, 1907. 
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Sweet Milk and Indigestion, 





- To the Editor of the ScrENTIFIC AMERICAN: 


In asrecent issue of the Scientivic AMERICAN I find 
an article concerning sweet milk, and I also find mu- 
nicipalities making war on dairymen, directly and indi- 
tectly accusing them of selling unclean milk. 

In this connection, being myself a specialist in the 
treatment of indigestion, I would like to make known 
to the people and scientists through the Screnriric 
AMrRICAN just what I have discovered in regard to 
SWeet milk. 

I find that thousands of people who are well and 
hearty Seldom, if ever, drink sweet milk, whereas the 
Majority of those who are sick, ailing, or chronic in- 
Valids drink it, many to an excess, and as a rule those 
who are the most ill drink the most milk. I also find 
in treating stomach trouble of years’ standing that 
they cannot be cured unless sweet milk is withheld 
from the diet, but that they can be permanently re- 
lieved in a very few days if it is withheld. I do not 
Wish to be understood, however, that abstaining from 
milk will cure chronic indigestion, but when sweet 
milk is used, the cure is apparently impossible. 

One instance: A patient was sick for years with 
What is known as dyspepsia and prolapsus in its worst 
form. Former physicians gave her largely a diet of 
SWeet milk, but she received no benefit for either com- 
Plaint. On beginning my treatment, I had her abstain 
fitirely from sweet milk, not even taking cream in 
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coffee, and in a fortnight she had recovered from 
nearly all ill effects of indigestion, and possessed the 
ability to digest three hearty meals per day, and was 
soon entirely well of both complaints. 

Just why sweet milk has this effect in stomach 
trouble I cannot say, but would like to find out. 

Yet I know a great many physicians prescribe a 
sweet-milk diet in treating dyspepsia and other chronic 
ailments. CLay HARPOLD. 

Cleburne, Texas, January 18, 1907. 





The West Indian Hurricane, 
To the Editor of the Screntivic AMERICAN: 

I note with interest Mr. Wilmoth’s article in your 
issue of December 22, stating that the injury to tim- 
ber, crops, and shipping in the West Indian hurri- 
cane of September 26 and 27 was due, not to the storm 
so interestingly described in your issue of November 
24, but to another storm which blew in an opposite 
direction, i. e., northwest, as shown by the thousands 
of trees broken, all of which point to the southeast. 

Mr. Wilmoth assumes that there were two storms, 
one from southeast to northwest (as stated in your 
article), the other from northwest to southeast, the 
edges of the two storms meeting or overlapping near 
the eastern boundary of Mississippi. 

This phenomenon, which Mr. Wilmoth believes to 
be very rare, results from the well-known whirling 
of winds about a cyclonic center, the motion of the 
wind in a hurricane being closely analogous to the 
movement of water discharging itself by a vent at the 
bottom of a basin. If the water be given a slightly 
rotary motion before the vent is opened, the threads 
of liquid, instead of moving radially inward, will be 
deflected so as to form a rapidly whirling eddy or vor- 
tex of increasing velocity toward the center. The cen- 
trifugal foree developed by the rapid whirling of the 
water on a small radius produces a distinct depression 
on the water surface at the center, and may become so 
great as to open an empty core. 

In the foregoing, the top of the water represents the 
bottom of the atmosphere; the downward discharge of 
water corresponding to the convectional ascent of the 
air, and the whirling escape of the water representing 
the whirling inflow of winds, moving gently at first, 
but increasing in velocity as the center is approached 
until a hurricane violence is attained, close to the 
central area of dead calm. 

Because of deflection, due to the earth’s rotation, 
these cyclonic winds move spirally inward toward the 
area of least pressure—in this hemisphere, in a direc- 
tion counter to the motion of the hands of a watch; 
from which it is evident that the direction of the 
wind, at any point in a cyclonic system, depends en- 
tirely on the position of the observer with reference to 
the center of the storm. 

If his position lies on the center of the storm track, 
he will note first a gentle southeasterly wind, grad- 
ually increasing in velocity and shifting somewhat to 
the south: the thermometer falling, temperature ris- 
ing, and cloudiness turning to rain or snow. On the 
approach of the central area of least pressure, the 
velocity of the wind becomes excessive, and the cen- 
trifugal force increases at a rapid rate; then follows 
a period of comparative calm, the air being held away 
from the storm center by the excessive centrifugal 
force. Shortly after, the wind veers more or less sud- 
denly to the northwest, increasing to hurricane vio- 
lence as the barometer rises and the temperature falls. 
This sudden reversal of the winds is due entirely to 
the storm’s progression, which brings the observer 
successively under different parts of the spiral whirl. 

If Mr. Wilmoth will keep the above in mind, he will 
have no difficulty in identifying his two overlapping 
storms as integral parts of the hurricane of September 
26 and 27, described in your issue of November 24. 

Chicago, Il. Davip J. BiocK, 





THE MOTOR BOAT SHOW AT MADISON SQUARE GARDEN, 
BY A. E. POTTER. 

The First Annual Motor Boat Show, divorced as it 
was from the Sportsman’s Show, which has come to 
be one of the fixtures of the late winter, closed last 
Tuesday night after a remarkably successful run of 
seven days and nights at Madison Square Garden, New 
York city.. The Fourteenth Annual Sportsman's Show 
opened last Friday and will last until Saturday. 

On entering the Garden, one was at once struck by 
the changed conditions. Rustic bridges and hand 
rails and decorations of firs were not in evidence, nor 
was there the tank that had been seen for two sea- 
sons previously. There was present, however, an air 
of business that assured success from the outset. Very 
little had been spent for decorations, fancy signs, etc., 
but there were numerous boats, engines, and acces- 
sories exhibited. Although many of the exhibits were 
meritorious, the Show was hardly representative of 
the irdustry, as many prominent and favorably known 
builders were absent. 

The West, was largely represented by both hulls and 
engines. New York and nearby motor-boat and en- 
gine builders were fairly numerous, while New Eng- 
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land furnished but four or five exhibitors of either 
engines or boats. 

The high development of the boat builder's art was 
reflected in a number of fine creations contributed by 
several well-known firms. These beautiful craft, fin- 
ished in the natural wood and polished like mirrors, 
were carefully and critically examined and inspected. 

The Michigan Boat Company and Detroit Engine 
Works, of Detroit, Mich., exhibited a line of boats at 
such low prices as to bewilder one who was familiar 
with the cost of construction of such craft, when la- 
boriously contrived without the aid of up-to-date wood- 
working machinery and modern manufacturing meth- 
ods. Their exhibit of knockdown frames was the only 
one of the kind in the Show, as was their power canoe. 
They also had on exhibition a knockdown frame as- 
sembled ready for planking. Their steel boats were 
also interesting and showed considerable development 
in this type of hull. 

The Mullins Boat Company, of Salem, Ohio, had an 
unusually large line of their famous pressed-stee! boats 
on exhibition. The one which attracted the most at- 
tention was a 35-foot by 7-foot day launch with torpedo 
stern, protected propeller, three-armed shaft strut. and 
balanced rudder. The six-cylinder engine was placed 
under a hood at the bow with the entire contro) at- 
tachments on the bulkhead, which divided the engine 
compartment from the commodious and well-arranged 
quarters amidship and aft. The steel used in this 
boat was No. 12 gage, smooth seamed, galvanized, and 
carefully riveted and soldered. The skin of the beat 
was not attached to her strong, bent, oak frames. The 
method of fastening the sides was novel and betoken- 
ed great strength. The keel was of oak, to the boticm 
of which was bolted a heavy T iron. The sides were 
extended and riveted through the lower extension. 

Mention should be made of the Atlantic Company's 
exhibit. These boats were built at Amesbury, Mass., 
and were remarkable for their apparent seaworthiness. 
Two were dories, while the third was a 23-foot open 
boat with canoe stern and dory bow. The dory may 
not strike the fancy of power boatmen all over the 
world, but in New England, where its value is appre- 
ciated from its utility and safety, its appearance meets 
with popular approval, and the use of the power dory 
is extending surely and rapidly. 

The Williams-Whittelsey Company, of Steinway, L 
I., showed an interesting collection of complete models, 
built to scale. This is the first time that models have 
been put on exhibition by motor-boat constructors. 
Two of the boats shown in this way were new ones 
now under construction, while the other two were 
boats already in existence, one of them being the U. 8. 
coast ¢efense inspection boat “Norka,” which was {!- 
lustrated in our Motor Boat number. 

Among the interesting engines of the two-cycle type 
were noted several that showed considerable ingenuity 
in their design and construction. One of these, for ex- 
ample, was a 4-cylinder double-acting, vertical engine 
having explosion chambers at each end of the cylinders 
and compression chambers between. This moter was 
an extremely smooth-running and light affair. Still 
another interesting twe-cycle motor was one in which 
a positively-actuated inlet valve was used for the in 
troduction of the charge into the cylinder. 

The exhibitor occupying the most space was the Trus- 
cott Boat Company, which had the entire eastern end 
of the Garden. This company showed its usual su- 
perior line of boats, and a decided novelty in engine 
construction. This was of the four-cycle type, with cam 
shaft mounted on top of the cylinders, driven by 
sprockets and a noiseless chain passing up inside the 
casting between the cylinders, which were cast in 
pairs. The cylinders had dome heads cast integral. 
The valves were of the removable cage type, and were 
operated by rocker arms. Some of the claims of this 
construction were extreme accessibility and conserva- 
tion of power by reducing the loss from radiation to 
the minimum. 

Another extremely interesting engine was the five- 
cylinder, air-starting Dock engine of 30 horse-power, 
now being built by the New York Safety Steam Power 
Company, of this city. In the accompanying illusira- 
tion, which shows the inlet side of the engine, may 
be noted the air compressor and controller on the front, 
A reducing valve in the air-supply pipe is interposed be- 
tween the air-storage tank and the fitting J, between 
the carbureter, (, and check valve, V. To start the 
engine air enters the fitting, J, passes through the car 
bureter, C, the check valve, V, preventing its escape. 
and enters the cylinders only when gas is taken into 
them in the usual cycle, that is, at each alternate 
down stroke of the piston. This is accomplished by 
means of a novel arrangement of the inlet valve here 
shown. There is a cylindrical bushing held in place 
normally by the inlet valve spring. This bushing has 
a sectional area greater than that of the valve head. 
When the air under pressure passes through the car- 
bureter, it takes up its quota of gasoline vapor and 
enters the cylinders in the form of the usual explosive 
mixture.’ As it enters the valve chest the pressure 
bears on the balanced piston or bushing, forcing tt 
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down the valve stem until it engages the retaining 
nut. This securely seats the valve, and prevents the 
entry of any gas until needed. When the cams on the 
lay or two-to-one shaft open the inlet valve, the bal 
anced piston and valve move together 

This engine has been used two seasons and has 
done excellent service It has been found extremely 
economical in air used for starting. The engine is a 


to its air-starting arrangements 
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marvel of simplicity as 


The Art Machine Company, of Brooklyn, had 


two exhibits. On the main floor were seen sectional and 
full models of the Fulton engine, celebrated two years 
ago by being selected as the motive power in the widely 


known Knickerbocker Yacht Club one-design power-boat 


class, or “Sea Skunks One of these craft was shown 
complete in every detail, reduced to one-quarter size 
In the gallery was shown an economical electric sol 


dering iron, connected with an ammeter and voltmeter 


It showed a consumption quite remarkable An tron 
equivalent to a 4-pound regular copper took 24% am 
peres of a 116-volt current, while a larger size, equi 
vaient to a 6-pound copper, took but 4 ampere more 

Showing that heavy-<du engines are in demand, the 
Buffalo Gasolere Motor Company, which has heretofore 
built only high-speed engines, has placed on the mar 
ket a tine of their slow-speed heavy-duty machines 
one of which was exhibited 


Altogether, there were three high-powered engines ex 


hibited One was the %00-horse-power, double-acting 
‘Standard,” which, together with the boat that it drove 
last autumn a mile in record time, was illustrated in 
the Motor Boat numbe 

Another was a 250-horse-power engine, built by 
James Craig, Jr of this cits This is the type of en 
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ing a light engine was 150 


horee Speedway) 
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solidated 
One of our illustrations shows this engine It is of 

the usual four-cycle type and is made up of six cylin 

Its 


is capable of 


inch bore by 10-inch stroke 


550 R. P. M 


somewhat 


ders, having an 8% 


power rating is at and it 


being speeded up and developing still more 
The 
heretofore In 


(the 


power for high-speed work valve arrangement is 


similar to that used addition to the 


high-tension ignition system current for which 


je supplied from a storage battery and a small dynamo 
that charges the same), 
is also fitted. The 


in the valve chambers of the six cylinders 


low-tension magneto ignition 


make-and-break igniters are 
They are 


to a special ig 


seen 


operated by rods extending downward 
niter cam shaft, which is placed beside the usual half 
shaft gears. The 


break at 


speed cam and driven from it by 
to give a 
A Sims-Bosch 
driven from the ignition cam shaft, and hence its arma 
the the 


igniters 


mechanism is such as very quick 


the igniters. low-tension magneto is 


ture is always kept in proper relation with 


breaking point of the The engine is provided 


with a governor, which closes the throttle and keeps 


the engine from racing when the clutch is thrown out 
The cylinders and wrist pins are lubricated by a force 
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three of the cylinders. The air is obtained under pres- 
sure by means of a small compressor driven by the en- 
It is stored in a small reservoir under a pressure 
the The carbureter is 
located above the engine in an accessible position. It 
the being supplied by a small 
plunger pump worked by the engine. The inlet pipe 
and the carbureter are heated by the exhaust gases of 


gine 


of 60 pounds to square inch. 


is of overflow type, 

















Cylinder of Dock Engine, Showing Inlet Valve Carried 
in a Balanced Piston, 


the engine, which pass through suitable jackets around 
them. 


The Holmes 25-horse-power four-cylinder four-cycle 
auto marine engine, built by the Holmes Motor Com 
pany, of West Mystic, Conn., attracted considerable 
favorable comment. This is the engine that stood the 
severe test at the hands of the U. 8S. life saving ser- 
vice officials recently, on Lake Michigan. It is an 
especially get-at-able engine, and has made a record 


for facility and speed in assembling and disassembling 
The the There 
was not present the morbidly curious crowd which has 


attendance during show was good. 


been in evidence in previous years, and the attention 
not continually di 
verted by aquatic and other scheduled events. 

Another year it is hoped that uniformity of decora- 
tions and signs will be followed and that the 


will be more evenly divided, which will be necessitated, 


of would-be purchasers has been 


spaces 


provided many, who should exhibit, decide to take part 
in next year’s Show. 
Ore - 
WRECK OF AN ELECTRIC TRAIN ON THE 
NEW YORK CENTRAL. 
In addition to the sympathy which we feel for those 
who suffered in the recent derailment on the 
New York Central Railroad, when twenty-three persons 


lost 


wreck 


their lives and a large number received more or 
less injury, every one who is not blinded by prejudice 
must also feel sympathy for the railroad company that 
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roads are marked by gredt zeal and thorough consej. 
entiousness in their work. But the history of engineer. 
ing shows that when new problems are presented, it is 
seldom that the analysis of conditions grasps every 
new element and makes adequate provision therefor, 

To take the case in point, the curve on which the 
accident occurred was an easy one, being of only three 
degrees variation from a tangent in every 100 feet of 
length. It called for a 4%-inch elevation of the out- 
rail, and under these conditions the centrifuga) 
force would be about balanced on a train running at 
the speed of 46 miles an hour. At speeds above this 
the train would crowd against the outside rail with a 
pressure which would increase as the square of the 
velocity, and in the judgment of the engineers this 
speed could be run up to as high as 65 miles an hour 
without endangering the train. This, they claim, is 
the general railroad practice throughout the country, 
Now the reason that steam railroad tracks are not ele. 
vated for the highest speed is that slow trains are 
sometimes run over express tracks, and it is consid- 
ered that the best compromise is to elevate the outside 
rails for the mean speed. 

The elevation of the outer rail above the inside rai) 
is done in obedience to Newton’s first law of motion, 
according to which a body will continue in its state 
of uniform motion in a straight line unless compelled 
to alter that state by force impressed upon it. Thus, 
when a train enters a curve, its tendency under this 
law is to continue to run in a straight line, and the 
“force impressed upon it” is represented by the reac- 
tion of the outside rail of the curve, which thrusts the 
train laterally from the straight line, with a pressure 
which increases directly in proportion to the weight of 
the train, in the inverse proportion to the radius of 
the curve, and directly as the square of the velocity with 
which the train is moving. This product of the weight, 
and curvature is known as 
force; and when a train is running on a curve which 
has no elevation of the outer rail, a point is soon 
reached at which the resultant of the weight of the 
train acting vertically and the centrifugal force act- 
ing horizontally, will pass outside of the outer rail 
and result. in the overturning of the train, or the ciimb- 
ing of the wheels over the track, a condition which is 
represented in one of the accompanying engravings. 
In order to counteract the lateral centrifugal effect, 
the outer rail is elevated and the car tilted toward the 
inside of the curve. If this elevation is of just the 
right amount for the sharpness of the curve and the 
speed of the train, the resultant of the weight and the 
centrifugal force will lie in a direction normal to the 
track, and the train will have no disposition to bear 
against either the outer rail or the inner rail. If the 
elevation is too small for the speed and curvature, the 
trair will bear against the outer rail, and if the eleva- 
tion is too great, the train will tend to bear against 
the inner rail, 

Now, since the accidents due to jumping the track 
or the spreading of the rails always occur on the outer 
rails, it is evident that it would be better to have an ex- 
cess of elevation rather than otherwise, thus relieving 
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Exhaust Side of the 6-Cylinder, 150-Horse-Power Speedway Marine Engine. 


Cylinder bore and stroke, 844 x 10. Normal! speed, 650 R. P. M 


The special features of this engine are the separate 


igniter camshaft and the water jacketed exhaust. 








Inlet Side of the 5-Cylinder Dock Marine Engine. 
Cylinder bore and stroke, 5x 8. Normal speed, 450 R. P.M. This engine has a special ab: 


starting device of great simplicity. 


NOVEL MARINE GASOLINE ENGINES ON EXHIBITION AT THE MOTOR BOAT SHOW. 


feed oller, and the main bearings and crank pins by a 
gravity-feed oiler 
centrifugal oi! 


The crank pins are furnished with 
rings. The cylinders are mounted upon 
cast box-shaped sections, each of which is bolted to the 
bed plate of the engine. The engine is cooled by water 
cireulated through the cylinder jackets by means of a 
gear-driven gear pump. 


the cylinder jackets 


The water first passes through 
the side; it 
then passes through outside connections leading from 
the upper part of the cylinder jacket to the cylinder 
heads finally passes 
areund pipe. The engine 
is started by means of compressed air, which is let into 


entering on exhaust 


{which are and 


water-jacketed exhaust 


removable), 
the 


the inauguration of their costly and most excellent 
system of electric operation should have been dark- 
ened by this terrible tragedy. It is not for us to 


prejudge the case, but it certainly does seem that the 
worst that can be said against the management is that 
they failed to realize that even their splendid roadbed, 
whose reputation is the world over, required 
some further adjustment to meet the heavier stresses 
incidental to the operation of electric locomotives. If 
our foresight weve always as clear as our hindsight, 
accidents of this character would never happen. We 
believe that; as a body, engineers of the high profes- 
sional training of those employed by our leading rail- 


‘ 


known 


the outer rail, even when the fastest expressés are rul- 
ning around the curve, and permitting the slower 
trains to run against the inner rail, against which 
there is but slight risk of derailment. 
because of the action of the coning of the wheels, the 
resistance of the slower trains may be somewhat im 
ereased by this arrangement; but the increase would 
not be sufficient to counteract the enormous advantage 
derived from having an absolutely safe-riding track. 
In the case of the accident on the New York Central, 
an inspection of the curve on the morning after the 
accident, when the rack had been once more put if 


shape, showed that the spikes on the outside of the 
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It is true that 


‘sali ae 
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outer rail at the point of derailment 
had been neatly sheared off between 
the outer edge of the base of the 
rail and the tie-plates. Opposite 
the commencement of this rail, the 
ties on the inside of the curve were 
scored, while those on the outside 
were intact; which is clear proof 
that the outer wheels remained on 
the displaced rail, and jumped the 
track at the end of it, where the 
scoring of the ties on that side be- 
gins to be visible. 

The train was made up of two 
95-ton electric locomotives, followed 
by a combination baggage and 
smoker car and four ordinary day 
coaches The weight of the two 








wheel base represented by the four 
closely-assembled driving wheels. 
This effect is aggravated by the fact 
that the center of gravity of the 
four heavy motors, which are ar- 
ranged concentricaily around the 
axles, must lie at the center of 
these axles, or oniy 2) inches above 
the track. Consequently, the im 
pact or surging of the loromotives 
against the outer rat! must act 
with a much greater hammering 
effect than does the weight eof 
a steam locomotive, which acts 
through a center of gravity which 
‘ is much higher above the rat!s. 

An inspection of the new rail, 
after the tracks were cleared up, 
suggested that there was a alight 








motors was about 190 tons and of 
the five cars about 200 tons. The 
condition of the track after the ac- 
cident, the scoring on the ties made 
by the derailed wheels, and the fact 
that the two locomotives did not 
leave the rails, would indicate that the outer rail was 
driven out of place by the locomotives as they swept 
along the curve, and that as the cars reached the same 
rail they left the track, and tore through the adjoin- 
ing third rail (which was stripped from its place and 
in some places wrapped around the trucks and even 
driven up through the cars, as shown in one of the 
accompanying illustrations), the cars finally overturn- 
ing and sliding along upon their sides until their mo- 
mentum was expended. It was during this last period 
that the fatalities occurred; for the passengers, being 
thrown against and through the broken windows on 
the lower side, were ground between the cars and the 
tracks as between the upper and the nether millstone. 

The fact that for many years steam locomotives, 
heavier than these electric locomotives, have been 
hauling heavier trains than this one around these 
curves at speeds which were frequently between 60 
and 70 miles an hour, without the occurrence of any 
accident of this kind, naturally points to the con- 
clusion that there must have been something in the 
conditions on this train which produced heavier lat- 
eral stresses upon the outside rail than occur on 
steam-operated trains. If this be -o, these conditions 
must lie in the locomotives, for the train was a light one. 
Why should these electric locomotives exert a heavier, 
or, rather, a more destructive, thrust against the rail 
than do the steam locomotives? The answer wiil be 
found in the accompanying diagram showing the two 
locomotives, from which it will be observed that 69 
tons of the weight, being on the drivers, is concentrated 
within a space of 12 feet, and that the whole 95 tons 
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Upper Diagram Shows Relation of Weights and Length of Locomotives to Length 
of Rails Lower Diagram Shows Scoring of Ties at Point Where Outer 


Rail Was Spread. 





Bottom View of One of the Overturned Cars, Showing a Length of Third Rail Wrapped 
Around the Truck and Driven up Through the Bottom of the Car. 


Another View of This Rail Shown in Cut Below. 


weight of each locomotive is concentrated upon a sin- 
gle rail length and the whoie 190 tons weight of the two 
locomotives upon two rails’ length. Although this is 
not a heavier average per foot, and, indeed, not so- 
heavy, as that of some of the steam locomotives, it is 








CONDITIONS OF CONDITIONS OF NO 
OVERTURNING SIDE THRUST 
' 


CENTRE OF 4 CENTRIFUGAL 
GRAVITY 
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Approximate Diagrams, Showing the Effect of No 
Elevation and Full Elevation Upon the Stability 
of Trains on Curves. 


much heavier, considered in its centrifugal effect 
against the outer rail; for the leading and trailing 
pairs of wheels are arranged to swing radially and 
give to the curvature. Hence, the main lateral thrust 
of these engines must be concentrated at the rigid 


flattening of the curve at this point; 
that is to say, that the iina of this 
rail lay somewhat inside of the true 
curvature. If this were so, it must 
follow that when the rigid group 
of four drivers on the first motor struck the rail, its 
natural effort would be to iron out the flat spot, as it 
were, and that it was in the effort to do this that the 
spikes on the outside were sheared off in succession 
as the motors swept by, and the whole rai! oushed 
over into the position shown in one of our illnetrations 

Now that electric locomotives are being introduced 





on steam railroads, we believe that specia! attention 
must be given to the question of maintaining curves 
at their proper alinement and elevation. Every main- 
tenance-of-way engineer knows that the traffic tends 
to throw the curve out in both of these respects, For 
such service, it would be a good policy to elevate « 
curves for the maximum speed. Moreover, for the 
guidance of trackmen, it would be an excellent and 
not very expensive provision to place stene or iron 


mn 


bench marks and centers at every 160 feet around 
such curves; for these, being permanent, would give 
the trackmen a constant and reliable reference mark, 
and would obviate the necessity for their dependence 
upon the occasional visit of the engineer with his 
transit and level. 
———=== —— -— ened 
The Resin Content of Jniap 

R. W. Moore (Journ. Soc, Chem. Ind.) has deter 
mined the resin content of 276 samples of jelap. The 
figures ranged from 15.63 per cent down to 2,10, the 
average for the lot being 5.95. Oniy twenty-six sam 
ple contained as much as 9.0 per cent of resin. The 
author remarks that the jalap imported into the 
United States is of extremely variable character, and 
much difference exists in packages from the same lot, 
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Curve on Which Accident Occurred. Spread Rail Shown by Two Crosses. 





Sectional View Showing How the Side Thrust Caused Outer Rall to Shear Of 
Spike Heads Between Edge of Rail Base and Edge of Hole in 


Tie Plate. 





View After Cars Were Righted. The Third Rail Driven up Through Botton. 
and Side Post of First Car and Into Window of Second Car. 


WRECK OF AN ELECTRIC TRAIN ON THE NEW YORK CENTRAL RAILROAD. 
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EL! ICALLY-DRIVEN TARGET TRAINS IN THE 
GERMAN ARMY 
ALFRED GHAI? 
' ‘ he Germal e long realized 
oe aie nd ible for the 
iller Hithert ‘ e been used a 
whi ; horse-drivel jee 7 a 
ngine As all ol ’ “ nee Di 
inother outfit * 
iv ’ j 
} ‘ re eventually 
’ equired tor mov 
I Ipp he necessary 
t ( | locomotive two 
! ‘ ! ! one water van oO! 
feed wate! 
{ ; the remaining vehicles 
} mt ' ‘ wine rve for the . 
ch . } mu ‘ itteri installed in the — 


hatte . f which purpose a dynamo, driven A Complete Plant for Transporting Traveling Targets as Used by the German ATMy, Special Win 














t} } ‘ tra ion from the flywheel, has been 
team boil the rear wheels of the 
: entens without using a differ 
juipp itl lial, as there js a mot 
i for each whee), The 1 
} t he tors are thus operat 
. rhe engine has toothed by the current from t 
t ef in addition to a dif cynamo. 
ferential r travelin n sharp curves. On The gasoline motor wo 
he eo ea nnine wheel has been installed ing also With alcohol, 
i rope winch with 445 feet of wire rope, which winch of the four-ylinder | 
is direct sted by the engine. and serves for haul tern with magneto ig 
ing the ‘ mn van nd other heavy loads tion. It gives about 
This 4 ny possil of involuntary norse-power and runs 
pa which are about 13.200 pounds in 1,000 revolutions per ™ 
weixht ute. The motor is ¢ 
Phe w , capacity of 190 gallons. and nected to the shaft of | 
the coal tank accot jates 550 pounds of coal. The dynamo directly, by 
ipacit f the « ne is 30 LH.P. The dynamo is a elastic coupling. A re 
hur ound machine of a normal capacity of 10 kilo- ator of the gravity cool! 
watts. wit! 0 RPM. and 230 volt type is placed in fre 
Bach } ery Val ‘ ixty cells located in hard The aim of the inven 
ibbe box held in two wooden trays with acid-prot has been to prevent 
iy motor from running at ¢ 
Hach capstan van carries on a shaft located in five stant speed and power 
pe drun each of which is able to obtain a constant e 
eive alk nw) fe f wire rope of 4 inch diame tric power at the ter 
ter ‘ wutomatic device insures a smooth windin: nals of the dynamo. | 





as the work done by 








of the wire i The shaft of the wire rope drums An Automobile-Driven Field Searchlight Outfit. clediiiiliee ts carte 
n by wo electric motor The targets, which c 
moved forward, backward, or sideways at a speed 
wndir with th conditions actually obtaining oe 
militas perations, represent infantry, cavalry , , 
irtilier' rhey re made of some light stuff such 
wteboard and linen, and are about the natural size 
of man < ehicle with its horse They are car 
ied on a sled, the per frame of which is connected 
ith the lower hinges oa to allow of its being : 
turned around at a momen! notice, in case advancing ‘ 
‘ ent fer j o be represented Special ’ 
arrangements hav been provided to cause the upper | 
frame to drop a o is the displacement is discon | 
tinue while the target representing riflemen be 
coe j h me time The approximate speed 
of the target e led by a tachometer driven from 








rh who fi ed either combined or in two 
ets of one battery in and one capstan van each at 
two different | ‘ in ise cavalry targets are to be 
given a speed higher than 400 yards per minute, the oe 
ted to, while accumulator es 
terv ope! or otherwise quite sufficient pa 
In one of our illustrations is shown a complete plant . art 
in course f transportation on the Miinster (Hanover) eee 


proving tead of the second traction en 


gine this plant includes, however, an old petroleum 
locomohile, which is used only as a makeshift The 


behind the latter is a tool car, which is not re 


quired in the more recent plant deseribed above, where 
any tools al rranged in ecial boxe The traveling 
peed of a mil train obvle | depends to a high 
excent . the tion of ‘ round and weather 
ranging in most cast bet ween 0 and > miles per 
hour tm the ountr The ame plant is represented 
in cours of peration tt econd engravin The 
capstan if ? ven b the accumulator batteries 
while the dyna m of both the road locomotive and the 


petroleum locomebile are at work supplying addition 


energy nd tantaneously making up for any 
used-up current it hould, however, be remembered 
that the dynamos e resorte to only in exceptiona! 
Cu Re 
-+-ere 


THE KRIEGER SEARCHLIGHT AUTOMOBILE 








The new Krier ir is of the type known as gasoline 
electric, in which the usual for f oOline motor i 
iplie in connection with an electric outfi This 
combination giv ‘ il advantage The principk 
of he new sllow In tl f the oo 
chasis ts mol line motor which is direet con | 


Re to 
carted to a dayne latter is used to supply cut This Plant for Hauling Moving Targets Has a Speed That Varies from 1° 
rent to the motors w re ounted directly against ELECTRICALLY-DRIVEN panos? TAINS f 
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tors is variable 


A Fowler Traction Engine Used for Military Purposes. 
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# ‘0 25 Miles an Hour, Depending Upon the Nature of the Ground, 
f TAINS IN THE Grnwaw anny. 
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and therefore the current varies in proportion, the 
electromotive force of the dynamo must be made to 
vary in the inverse sense from the current {n order to 
keep the power constant. This is carried out by using 
a method of regulation upon the field magnets of the 
dynamo, which are provided with a separate winding 
for the purpose. The field*of the dynamo is produced 
in fact, by three different coils—first, a shunt winding 
whose effect varies with the electromotive force at the 
terminals; second, an independent circuit in which the 
current is supplied from a small storage battery of 
60 pounds; and third, a special “demagnetizing” coil 
which consists of a few turns of a series winding zpen 
the main current circuit of the dynamo The auto 
matic regulation of the field is carried out by the 
demagnetizing coil, which varies the electromotive 
force in the inverse sense from the current. 

The storage battery serves to give a constant mag- 
netizing effect and thus to avoid a possible absence of 
current which might result from an overload on the 
car, in which case the electromotive force might fall 
too low. It also serves at starting to set the motor 
group in movement by making the dynamo run as a 
motor, thus starting the car with no trouble 

To vary the speed of the car independently of the 
automatic regulation, we may act upon the gas iniet 
of the gasoline motor, thus cutting down the current 
of the dynamo. In this case the rear motors can be 
run down to a full stop, but the gasoline motor keeps 
on running, and the least increase of speed will set 
the electric motors working and start up the car. The 
aboye arrangement gives a much lighter car than en 
accumulator automobile, and it has a number of advan 
tages, among which is an easy running of the car 
owing to the suppression of the gear-box, differential 
and other mechanism. For the same reason the 
efficiency of the Krieger car is higher than fer an 
ordinary gasoline car, and a series of careful tests 
showed it to be 80 per cent instead of 60 per cent for 
the latter. An interesting feature of the new car is 
that the motor and dynamo form a veritable electric 
plant which can be used to give current when the ear 
is stopped, and this current can be used te light the 
premises, for instance. 


Cost of Laying Dust. 

The Road Protection League, which has been formed 
in Burope for the purpose-of promoting different ques- 
tions relating to the suppression of dust and the 
tarring of roads, recently held a meeting at Paris. M 
Guglielminetti, the secretary of the league and a lead- 
ing authority on such matters, made some interesting 
statements on the question of applying liquid matter 
on the roads. According to the official reports of the 
government engineers of the city of Paris, the Depart 
ment of the Seine and other districts, the four years 
test of the new tarring system has given excellent 
results from every standpoint and quite justifies the 
expense. The latter is estimated at $0.03 to $0.64 per 
square yard. On a main avenue of the town of Melun 
among others, the annual economy resulting from the 
tarring process has been estimated at $0.02 per square 
yard on the decrease of wear and at $0.01 on the 
watering and cleaning of the road, so that in fact the 
cost of the new treatment is not over what the un 
treated road would cost, and we have the advantage of 
no dust or mud. Besides the usual processes of 
venting dust, a new method has been brought out by a 
French chemist, P. Delair, and it can also be used for 
laying the dust inside of houses, where coal! tar cannot 
be employed. The experimenter had occasion to make 
long researches on the use of chloride of magne ium 
for laying dust. It can be procured at a very hw 
price. As it is very deliquescent, when in solution + 


is very slow in evaporating Thus certain bodies 
which are impregnated with it are able to keep moist 
and thus will attract the dust and smal! del of all 
kinds, keeping them down but without sticking it 


seems well adapted for floors and also for roads on this 
account. Although it does not suppress the powdere* 
matter, it gives it a certain density which prevents i: 
from rising and dispersing different kinds of germs 
A strong solution applied twice in two days is enongh 


for treating a floc After two hours the sojution 
sinks into the wood Then the sweeping can be douwe 
under the best condition The dust when raised falls 
again instead of flying into the air, and can be rem 

ed easily. In Europe the price of this treatment is 


only $0.006 per square yard 
_ >-e-s 
Germany leads to-day in the manufacture and use 
of alcohol for light and power In that country po 
tatoes are the chief source from which alcoho! is 
duced, The potato crop last year reached the astound 


ing proportions of 1,775,579,000 bushels, or more than 


53,000,000 standard tor Of this amount nearly one-half 
was used in the manufacture of alcohol and starch One 
eighth of all ible land in Germany planted 
to potator ich show an average production of 217 
bushels an e, which sold at an average of 2746 
cents a bushel, or about $60 an acre. In Frances ™ 


hol for manufacturing purposes is made chiefly from 
molasses and sugar beets. 
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AN ALGERIAN NATURAL BRIDGE. 
bridges of the 
with the one in 


In considering the great natural 


world, we are probably most familiar 
Virginia, which geologists believe has been formed by 
the collapse of a wall of a cave. In the State of Utah 
is another formation of this kind, which is of very 
iarge proportions. It is butdittle known, however, for 
the reason that it is far removed from the nearest 


highway. But comparatively few have 


railroad or 
Visited ti 
One of the most 
World is that illustrated in the accompanying photo 
Algeria, North Africa, and 


extensive bridges in the Old 


raph It is located in 


in the vicinity of the hill town of Cor 
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Panspermy: The Transmission of Lifc from Star to 
Star. 
BY PROF. SVANTE ARKHENICS. 

In 1903 I pointed out that the theory which has 
been called panspermy, according to which the germs 
of organic life are conveyed through interstellar space 
from one heavenly body to another, had gained greatly 
in probability from the establishment of the pressure 
exerted by light, and other radiations as a demonstrated 
cosmical phenomenon. Since that time I have de- 
veloped this view, which I present in more complete 
form in this article. 

The theory was suggested by the failure of repeated 
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conditions to 20 days and 9,000 years respectively, as I 
showed in my previous article. 

But even these intervals may appear to be of formid- 
able length, especially in view of the absolute dry- 
ness and intense cold and light to which the germs 
would be subjected in transit. 

Microscopic organisms differ greatly in susceptibility 
to the effect of light. Duclaux has shown that Tyro- 
thrix scaber, which occurs in milk, can endure a 
month’s exposure to bright sunlight, and* Roux has 
proved that the energetic destructive action of light 
on the germs of splenic fever is dependent upon the 
presence of air, so that they are not injured by light 

in a vacuum. It appears, therefore, that 





stantine Here the rock formation is so 
friable that it has disintegrated on an 
enormous scale, forming what would be 
called in America canyons and caves, be- 
sides the bridge in question. The open- 
ing formed by the archway of the bridge 


is several hundred feet in height, and 


over 250 feet in width at the point where 
the archway is of greatest dimensions 
At the right of the picture will be noted 
the ruins of an ancient stone wall, which 
wus probably used to support a highway 


beneath the bridas 
oe 
A WEW FISH FOR AMERICA. 
BY CHARLES FPREDERICK HOLPER 
A vory interesting episode occurred re- 
cently on the Southern California coast. 
unknown fish in 


4 new and entirely 


America suddenly appeared in great 


quantities, and in the language of Dr. 
D. 8. Jordan, who was the first to recog- 


ize the stranger added another link 


i 
between America and Japan.” 
The fish was the Japanese yellow-fin 


albacere, shown in the accompanying 


illustrations, also known in Japan as tha 
Hirenaga (Germo macropterus) It has 
been found for years in certain parts of 
Japan and the Hawaiian Isiands, but 
never in this country. For some reason 
wandered to Southern 


a targe school 


California islands, where for several 


months it afforded a harvest for boatmen 
and market fishermen All the fishes 


taken averaged about fifty pounds in 


weighi, were about three and a half feet 
in length, and bore a striking resem- 
blance to the ‘una or horse mackerel, the 


head especially being like it, and the 





body deep, like that of the larger fish. In 
Other respects the fish resembles the alba 
core, the arrangement of the fins being 
very similiar, the tail and finlets much alike in both 
fishes. 
longest; the mouth or snout the most pointed 

The remarkable 


The cheek or operculum in the albacore is the 
characteristic of the albacore 
which is also illustrated herewith, is the extraordi 
narily long and swordlike pectoral fin, that reaches 
from the ventrals to beyond the anal. In the Japanese 
fish the pectoral fins have remarkable length, though 
by no means as long as those of the albacore, reach 
ing to the front of the dorsal, being about the length 
of the dorsal. The Japanese albacore has nine or ten 
finiets which are a vivid lemon yellow, quite different 
from the tint observed in the tuna; hence the name, 
“yeliow-fin albacore.” In a general way the fish re 
sembies the tuna, but with the side fins of an albacore 
so that the casual observer or layman would believe 
it to be a link connecting these two fishes, a com 
posite of albacore and tuna. 

The isiands of Southern California have been under 
intelligent supervision for fifty years, but never before 
has this interesting fish been reported, and as it is a 
choice market and splendid game fish, it is to be hoped 
that it will return every year 

- <> +o + > —______— 

It is stated that two hundred and thirty-one muni 

cipal acetylene plants are now in use in the United 


States 





light acts by means of a “photochemical” 
process of oxidation. 

It has been demonstrated that intense 
cold is not injurious to all germs. Mac- 
fayden kept spores of bacteria at —200 
deg. C. (—338 deg. F.) for six months, 
without injuring them appreciably. Prob- 
ably the effect of cold is preservative 
rather than destructive. The diminution 
and ultimate loss of germinative power is 
certainly due to slow chemical changes. 
Now the rapidity of chemical processes 
decreases very quickly as the temperature 
is lowered. In the case of those vital 
processes that have been investigated a 
fall of 10 deg. C. (18 deg. F.) reduces 
the speed of reaction in the ratio of 5 
to 2. The loss of vitality in interstellar 
space, at a temperature of —220 deg. C. 
(—364 deg. F.) would therefore be more 
than one thousand million times less 
rapid than the loss at 10 deg. C. (50 deg. 
F.); so that a journey of three million 
years through space would be no more 
injurious than a single day of exposure 
to terrestrial spring temperature. In the 
journey between the earth and Mars the 
temperature would be a trifle higher ow- 
ing to the proximity of the sun, but the 
trip would occupy only a few months and 
the germs could survive. 

The rapidity of the photochemical 
changes induced by light and the rapidity 
of desiccation would be similarly dimin- 
ished by cold. Schroeder has proved 
that two alge containing much water, 
Pleurococcus which grows on trees, and 
Scenedesmus, which lives in water, are 
not killed by being kept for 20 and 16 
weeks, respectively, in a desiccator over 








ONE OF THE GREAT NATURAL BRIDGES OF AFRICA, 


eminent biologists to discover a 
The al- 
leged discovery of albuminous substances on the sea 


attempts made by 
single case of spontaneous generation of life. 


bottom created a sensation in its day, and to the un- 
known organism which was supposed to have pro- 
duced the albumen Huxley gave the name Bathybius 
Haeckelii, But the flocculent precipitate formed by 
adding alcohol -to the sea water was subsequently 
proved to be not albumen, but sulphate of lime. Dr. 
Burke's “radiobes’—alleged organisms created by the 
action of radium on gelatine—have been demolished 
by Ramsay's criticisms, and a similar fate kas befallen 
all other reported examples of spontaneous generation. 

In 1871 Kelvin adopted the theory of panspermy, 
and expressed the conviction that the impossibility of 
converting lifeless into living matter without the aid 
of already living organisms is as securely established 
as the law of universal gravitation. 

A great difficulty of the theory has consisted in the 
apparent impossibility of conveying germs even from 
one planet to another in a time through which their 
Most germs can be kept alive 
only a few including certain 
spores and the hard-shelled seeds of leguminose, re- 
tain the power of germination for several decades. A 
body moving with the speed of a railway train, 60 
kilometers (37 miles) an hour, would occupy 150 years 

in geing from 


life could be preserved. 
years, though some, 











the earth to Mars, 


concentrated sulphuric acid. These are 
vegetative organisms. It is probable 
that spores and seeds would survive much 
longer desiccation. Now it is natural to assume that 
desiccation, or evaporation, would be proportional to 
the vapor tension of water. The latter has not been 
directly measured at —220 deg. C. (—364 deg. F,) but 
it can be computed with sufficient accuracy from the 
latent heat of vaporization with the aid of a formula 
given by Van’t Hoff. The result is similar to that al- 
ready obtained for the loss of vitality, that is to say, 
desiccation advances no further in millions of years at 
—220 deg. C. (—364 deg. F.) than in one day at +10 
deg. C. (50 deg. F.). 

Hence we may perhaps conclude that the preserva- 
tive effect of the low temperature of interstellar space 
assures the possibility of the conveyance of living 
germs from one. solar system to another. 

It appears not improbable that interstellar space is 
traversed, at enormous speed, by living germs which 
bring organic life to planets as soon as a crust capable 
of sustaining life has been formed. 

Therefore spontaneous generation is unnecessary, a8 
life can be transmitted from one heavenly body to an- 
other by minute germs propelled by the pressure of 
light. This idea involves another, which appeals to 
me very strongly, namely, that all organisms in the 
universe are related and the process of evolution is 
everywhere the same.—Translated for the SormeNTIFIC 
AMERICAN from Umschau. 





and 70,000 million 
years in making 
the journey  be- 
tween the _ solar 
system and the 
nearest fixed star, 
Alpha Centauri. 
By introducing 
the pressure of 
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RECENTLY PATENTED INVENTIONS. 
Pertaining to Apparel, 

BUST-SUPPORT.—J. Brees, Charlottenburg, 
near Berlin, Germany. This support differs 
from the usual corset in that it can be worn 
without any injury to health. It consists of 
two back-plates or frame-pleces. These plates 
are connected together in any suitable manner, 
and to them the other essential parts of the 
support are attached, so that when wearing the 
same neither the breasts nor the stomach nor 
the liver are tightened in by lacing. 

GARMENT HANGER AND LOCK.—4J. C. 
Erter, Philadelphia, Pa. One purpose of the 
invention is to provide a hook adapted to re- 
ceive a coat or like garment and a hat, to- 
gether with a chain, whereby to hang a bag, 
and also a clamping device for umbrellas and 
eanes and means for locking the wearing-ap- 
parel and an umbrella or cane in their supports, 
which means are simultaneously operated to 
iock or release the articles by the action of 
a single, preferably key-controlled, lock. 

PIN-RETAINING DEVICE.—R. FiscHer, 
New York, N. Y. The invention in this case 
is the provision of a device for holding a pin 
in the position in which it may be placed in a 
fabric or garment until purposely removed by 
the wearer or other authorized person and to 
so construct the device that it will be light, 
simple, strong, and easily operated to lock the 
pin or release it. 

GARMENT-FASTENER.—W. A. NICKLESS, 
New York, N. Y. In the present patent the 
purpose of the invention is the provision of a 
very light, simple, economic, and neat device 
especially designed as a hose-supporter or in 
connection with suspenders and one which can 
be quickly and convenientiy operated, 





Electrical Devices. 

CABLE-HANGER.—B. H. Skinner, Canton, 
Ohio. This improvement relates to means for 
suspending cables used for telephone or tele- 
graph purposes from a supporting-wire ; and 
the object thereof is to provide a hanger which 
is easy to secure in place, which may be short- 
ened or elongated, as desired, and which is ex- 
ceedingly simple in construction and inexpen- 
sive. 

INSULATOR FOR LEADING-IN CABLES.— 
L. Srernpercer, New York, N. Y. Mr. Stein- 
berger’s invention has reference to insulators, 
and more particularly to a type of insulator 
for leading-in cables and other conductors and 
admitting of use generally wherever it is desir- 
able for a conductor carrying a high-potential 
or heavy current to pass through a wall, roof, 
or partition of any kind. 





Of Interest to Farmers. 

DRAFT-GEAR FOR AGRICULTURAL MA- 
CHINES.—J. Titty, Ladysmith, Kilkerran, 
South Australia, Australia. The invention has 
been designed especially to lessen the side draft 
of a stripper or stripper harvesting-machine, 
thereby enabling a greater number of horses to 
be attached abreast, without walking in the 
crop. It may be applied also to any other 
agricultural machine having a body which is 
oscillated upon the main axle and draft at- 
tached to a platform at one side of the oscil- 
lating body. 

REELING AND UNREELING ATTACH- 
MENT.—A. J. DererMANN, Beresford, 8, D. 
The invention contemplates the production of 
a means which is to be attached to a wagon 
or like vehicle-bed and operated from the wheel 
thereof. It is especially adapted to the reel- 
ing and unreeling of barb-wire in constructing 
fences, which is difficult to perform by hand, 
but may be used with advantage for winding 
forms of wire, particularly those em- 
ployed in feace construction. 


other 





Of General Interest, 

ICE-CRUSHER.—0O. T. Larkin, Plattsburg, 
N. Y. The invention pertains to improvements 
in hand implements for breaking or crush- 
ing ice to any degree of fineness, the object 
being to provide a device of this character 
that will be so arranged that the clogging of 
fine ice between the breaking or crushing blades 
wil' be prevented. 

COFFEE-SEPARATOR.—R. F. CoRDERO, 
Rubio, Tachira, Venezuela. This invention re- 
fers to improvements in separators or sizers 
for coffee-beans or other material the grains 
of which are of different sizes or specific grav- 
ity, the object being to provide a separator by 
means of which the work may be rapidly car- 
ried on, with the complete separation of the 
biaterial as to size. 

PLANIMETER.—B. McC. Scoviiie, Wal- 
pahu, Ter. of Hawaii, The principal objects 
of this improvement are to decrease the expense 
ef construction and the number of parts of in- 
struments of this character, to provide for 
additioral smoothness, and to provide means 
for supporting a number of scales in a con- 
venient position In such a manner that it will 





not be necessary to replace the scales in 
operation 
WIRE-STRETCHER.—O. C. A. ScCHWIEN, 


Davenport, Iowa. In this inventor's former 
patent, he employed a lever having a curved 
and toothed portion adapted to engage a fixed 
Post and provided with a wire-grip located be- 
tween the post and the handle end of the 
lever, ‘This grip traveled on the curved portion 
of the lever in stretching the wire, such travel 
eccurring when the lever was swung around the 








post. In the present invention he has adopted 
an arrangement, construction, and combination 
of parts whereby the power and efficiency of 
the stretcher as a whole are increased and 
the weight and cost of the same reduced. 
PAPER-HANGER’'S TRESTLE.—J. R. Kines- 
Ley, New York, N. Y. The purpose of this in- 
vention is to furnish a trestle especially 
adapted for paper hangers’ use and which may 
be set up in a hallway, utilizing the stair-rail 
and banisters as a support. A further purpose 
is to provide a device which will be light and 


strong and which may be compactly folded 
up and conveniently placed in position for 
service. 


EXCESS-BAGGAGE COUPON-CHECK. — P. 
H. Crump, Los Angeles, Cal. This check is 
used in combination with any ordinary bag- 
gage-check and is characterized by improved 
construction and novel means of attaching 
or associating same with the ordinary strap 
check or shell so that after being attached the 
excess coupon-check can be opened or un- 
folded in order that one or more coupons may 
be removed by the baggage-man. 

MOLD.—H. Besser, Alpena, Mich. This de- 
vice makes brick, blocks, and other plastic 
material. The principal objects are to so ar- 
range.the parts of the mold that they will re- 
cede from the concrete without sticking to it 
or injuring the same, all parts being drawn 
away from the beginning of the movement 
thereof, also to provide -means for opening, 
closing, and locking the mold, and also to pro- 
vide means for guiding the molding material 
into the mold and guiding a tamper-tool. . Mr. 
Besser has invented another mold, the principal 
objects of the invention being to provide means 
whereby the blocks can be molded face down, 
the cores withdrawn vertically after mold has 
been filled and turned over on the pallet; to 
provide for automatically taking up the pallets 
and locking them to thee mold, and depositing 
the molded articles on the pallets, and to pro 
vide means whereby various parts of the mold 
can be separated from the molded article with- 
out injuring the surface thereof. 


RACK FOR TISSUE-PAPER AND THE 
LIKE.—W. A. BLACKMAN, New York, N. Y. 
In this improved rack any of the different 
kinds of paper may be removed without dis- 
placing any of the other kinds, and the re- 
moval or insertion of paper does not destroy 
or injure in any way the paper already on the 
rack. All of the different kinds of paper are 
exposed to view, and any color may be selected 
without disturbing any other sheet or color. 

HOLDER FOR PAPERS OR BAGS.—Gur- 
TRUDE 8. Prippy, Chicago, Ill. In this case the 
invention relates to a device for clamping and 
helding a plurality of sheets of papers or bags ; 
and one of the objects is to produce a device 
from which the papers or bags may be readily 
removed one by one without tearing them, and 
at the same time they are held secure against 
accidental displacement or removal. 

AUTOMATIC STEAM AND HOT-WATER 
SAFETY -COCK.—J. A. Frey, Washington, 
D. C. The cock is for use as an attachment 
of domestic water-heaters and steam boilers or 
generators for relieving pressure of steam 
when it exceeds a predetermined limit of 
safety. It is adapted for use in the usual 
way for discharge of water from a heater or 
boiler, the automatic feature being additional 
or supplemental and adapted to come into 
action only when the usual turning spigot is 
closed or adjusted to cut off discharge. 


DIPPER.—C. F. Smits, New York, N. Y. 
In dipping milk from cans after the can is 
almost empty it is impossible to use an or- 
dinary form of dipper, for the reason that the 
handle of the same cannot be turned to bring 
the cup of the dipper to a horizontal position, 
in which it is most readily filled. The inven- 
tor overcomes this objection by providing means 
to swing the cup to a vertical or horizontal 
position, said means being operable by the 
hand holding the dipper. 

MARKER FOR BUST-FORMS.—A. WarTsEr- 
MAN, New York, N. Y. One purpose of the 
invention is to provide a device particularly 
adapted for use in connection with bust-forms, 
wherein the marking-arm of the device may 
be swung around the form and adjusted verti- 
cally and laterally, thus enabling any por- 
tion of the form to be conveniently and ex- 
peditiously reached to mark the garment placed 
upon it. 

METHOD OF MAKING BRUSHES.—4J. 
Morrison, Troy, N. Y. The invention relates 
more particularly to a method of assembling 
and constructing brushes. By this method 
comparatively inexpensive machinery may be 
used, and the operation is very simple. The 
die member, which is made, preferably, of 
metal and provided with bristle holes or aper- 
tures, disposed radially, taken together with 
a simple means for applying a general press- 
ure, is the only mechanism needed. This die 
member is in effect a simple form of mandrel. 


COLLAPSIBLE DAM.—W. W. Jones, Gran- 
ada, Col. The invention relates to dams de- 
signed to be used for many special purposes, 
but particularly in connection with irrigating 
canals and ditches. The collapsible dam is 
intended to be far more effective than the 
solid, and much cheaper in construction, for 
the reason that the stationary dam requires’ 
more than double the width of the bed, longer 
piling, and must be made doubly strong to 
withhold a first flood coming down stream. 

MANUFACTURE OF VARNISHES, BAL- 
SAMS, AND RESINS.—A. Kronstgin, Karls- 





ruhe, Baden, Germany. This process is of 
considerable importance in avoiding complicated 
and expensive purifications, and in affording 
a@ much greater field. The manufacture is 
earried out in such manner that the sub- 
stances to be thickened or the mixtures of sev- 
eral oils are heated, preferably, in closed ves- 
sels—that is, practically under exclusion of 
air in a moderate temperature below that at 
which decomposition commences. 

FEED-BAG.—W. H. Ropinson, New York, 
N. ¥. A feed-bag is provided consisting of a 
tray from which the animal takes the feed, 
one or more receptacles for storage of feed 
and having valve-controlled outlets leading 
to the tray, and means for opening the valves 
when the bag is in position upon the animal, 
whereby the animal can not only feed and have 
its nostrils exposed, but whereby also the feed 
is fed to the tray as needed, thus obviating 
waste. 

PROCESS FOR COOLING COKE.—C. E. 
ARNOLD, Wilmington, Del. The improvement 
has reference to a process for cooling or 
quenching coke after it is removed from the 
coke-ovens, and comprises the employment of 
certain steps by which the temperature of the 
coke is rapidly reduced and combustion pre- 
vented even while the coke is at a high tem- 
perature. 

TABLE.—A, P. Switzer, New York, N. Y. 
Mr. Switzer’s invention relates to tables, and 
especially to those adapted for the support of 
such machines as typewriters. Its principal 
objects are to provide a table which may 
either hold the machine in position for use by 
the operator or which may be shifted with 
minimum effort to leave the forward portion 
of the table-top free for other purposes. 

MOLDER’S FLASK.—G. H. Rayasurn, Co- 
lumbus, Ohio. By means of this device the im- 
pression in the sand of the article to be cast 
may be expeditiously and perfectly formed. 
The invention consists of a cope and a drag 
capable of being opened laterally, combined 
with a pattern-board adapted to form a par- 
tition therebetween, the whole being provided 
with effective means for holding them in per- 
fect register or for holding the cope and drag 
in register only. 

BLAST-FURNACE.—-Hl. W. Hixon, Victoria 
Mines, Ontario, Canada. The main features of 
the furnace comprise a lining of refractory 
material, and an air-jacket constituting a sub- 
stitute for the water-jacket formerly used and 
through which the air passes on its way to the 
twyers. Greater economy in fuel to smelt the 
charge is obtained, as all of the heat trans- 
mitted through the lining is employed to heat 
the air in the air-jacket, and this heat is 
again returned to the furnace proper as the air 
enters the twyers. When a water-jacket is 
used, all of the heat transmitted through the 
lining is carried away by the water and Jost. 
The furnace saves all of this heat. 


MOLD FOR CONCRETE CONSTRUCTION, 
J. F. Swinnerton, New York, N. Y. A plu- 
rality of strong frames is provided which can 
be readily attached to provide molds of any 
dimension and detached after use and repeat- 
edly used in concrete construction. This per- 
mits the frames forming the molds to be 
packed in small compass and easily carried. 
The frames are made of wood and built so 
that distortion from moisture is reduced to a 
minimum and are covered on their inner faces 
with sheet metal, giving a smooth surface to 
and avoiding rapid and injurious waste of 
water from the concrete as the latter dries out. 

AUTOMATIC VALVE.—C. A. DuNHAM, 
Marshalltown, Iowa. The invention relates to 
a valve arranged automatically to close in the 
presence of heat. It is useful in many con- 
nections, particularly as applied to the return 
ends of radiators in vacuum heating systems. 
The valve permits the air and water of conden- 
sation to flow freely from the radiator; but as 
steam begins to flow from the valve it will be 
closed and the movement of the steam arrested, 





Hardware, 
LOCK.—0O, Karzeneercer, San Antonio, 
Texas. The object of the inventor is to pro 


vide a lock so arranged as to be opened by a 
key from the outside of the door or by the 
manipulation of a combination on which the 
lock may be set, and, further, so constructed 
that the lock may be opened from the inside 
without employing a key or operating the com- 
bination. 3 

HEATING AND LIGHTING.—L. H. Trvurs- 
TON, Belt, Mont. The improvement is in the 
nature of a new heating-stove, epplicable for 
heating stoves and furnaces of all kinds, and 
to which is given the name of “oxygen blast.” 
It is designed to secure a more economical 
use of fuel, a thorough heating of the lower 
stratum of air in the room, and a perfect ven 
tilation of the room with removal of fou! alr. 


Household Utilities, 

AUTOMATIC ALARM.—P. Bourne, New 
York, N. Y. One purpose in this case is to 
provide an alarm device applicable to windows 
and which can be readily set at the right- 
hand or left-hand side of @ window, the device 
being adapted for attachment to the lower sash 
and for rack or frictional engagement with 
the upper sash, whereby the upper or lower 
sash, under ordinary conditions, cannot be 
raised or lowered without sounding an alarm. 


| Spakane, Wash 
jin lifting brick, 





SO Re ane em 





FLUSHING-VALVE.—W. 8. Wurrn, Denver, 
Col. The invention refers to « valve or mechan 
ism which is applicable to varlous purposes, 
The object is to provide a mechanisse which 
will be certain of operation under different 
conditions and which may be regulated to in 
crease or diminish the flushing period, as may 
be desired. A float-vaive is employed which 
is adapted to be manually raised into open posi 
tion, so as to permit the water to flow through 
the device, and which is gradually deprived 
of its buoyancy, so that the float-vaive may in 
time return to its seat and cut off water-flow. 
The longer the time taken in returning the 
valve the longer the period during which flush 
ing operation continues. 

CARPET-STRETCHER.—J. Darvex, San Ie 
andro, Cal. The teeth are set at the re 
quisite distance from the carpet edge, and the 
device placed upon the carpet. By steady pres 
sure or by a succession of blows with the knee, 
the operator forces the device forward aniil 
the carpet is stretched as required. Powerful 
pressure may be easily applied in thie manner, 
and the two sets of claws or teeth take a firra 
hold on the carpet, the latter net liable to be 
torn or Injured. 

SERVING-TRAY.—C, A. Waias, New York, 
N. YY. One purpose of the Invention is to #9 
construct the tray that a series of objects and 
receptacles are carried by a common base and 
te so group the objects and locate the fasten 
ing devices for the tray that when the tray is 
secured upon the table or other support it will 
occupy no more room than usually required 
for a single object, It can rest or be freely 
moved upon a table and is provided with 
means for attachment to tables cf varying 
depth of top board, 

WASHING APPARATUS.—F. HH. Cour, 
Groveton, N. H. Broadly, the luvention com- 
prehends a peculiar nozzie, having « suitable 
handle, a water-supply pipe connected with the 
nozzle passage-way, a cut-off valve for the con 
trol of water, a sponge, brush, or similar 
scrubbing means, and peculiar means for sup 
port thereof, In front of the discharge open 
ing of the nozzle, It is designed for washing 
cars, windows, etc. 

ADJUSTABLE WINDOW-CHAIR. — D. §& 
Leopr, Lynn, Mass. The chair is adapted to be 
secured to a window-sil! and upon which chair 
a person may sit when cleaning the outside of 
the window. All lHiability of accident when 
sitting or standing on the sii! is entirely 
eliminated. The chair may be secured very 
quickly and requires no special skili to adjust 
it to fit the window. 4 

SELF-CLOSING VALVE.-+N. Nitson, New 
York, N. Y. The valve is usefui in connection 
with devices adapted for flushing closets, urinal 
bowls, and the like. The chject is te provide 
a valve which may be operated manually to pet 
mit the flow of water through the same, and 
which automatically closes the inlet to the 
valve in a gradual manner, perniliting a slow 
afterflow. The inlet is closed through the 
rotation of a motor actuated by the flow of the 
water and which rotates a cam-whee! adapted 
to close the inlet-valve. 


Machines and Mechanical Bevices, 

WEFT-REPLENISHING MECHANISM POR 
LOOMS.—L. Miuuer, Yonkers, N. Y. la weav- 
ing operations the contents of the ehutties soon 
become exhausted, and frequently it is neces 
sary to stop the operations of tie loom in 
order to substitute another. The object of the 
invention is to provide an arrangement where 
by another shuttle may he substituted for the 
one in use without necessitating the sauepen 
sion of the weaving operation. 

CLUTCH.—T. J. Fay, New Yo?k, N. Y., and 
J. M. ELusworrn, Bernardsville, N. J. This 
invention relates to certain improvements in 
clutches, and particularly clutches designed for 
use in transmitting power from the driving 
member to the driven member of motor-vehi 
cles; and one object is to provide a cluteh of 
small diameter, whereby the weight is very ma 
terlally reduced and whereby a flywheel fan is 
employed. 

HOISTING APPARATUS FE. Db. Mitr, 
This apparatus is to be used 
beams, and other forms of 
building material, also in extracting stumps, 
stretching wires, and where a pvtiing strain 
is necessary. It can be readity moved from 
place to place under the action of its own 
power and employed to drive hoisting appa 
ratus or the carriage on which the machine 
is mounted by the will of the operater, com 
bined with suitable means to anchor the ma 
chine when used in the hoisting operation. 

TRAINING-MACHINE, — %. Broww, 8&1 
Louis, Mo. The invention refers to that typ: 
of machines in which an Inflated bag i« sus 
pended in a position where it may be re 
peatedly struck by a person employing a ma 
chine; the object being to provide a device 
in which the bag may freely swing bavk sod 
forth, as in the common form of traintng-ma 
chines of this character, but tm which the 
point of suspension may alse move about and 
give the person added exercise 

TIME-RECORDER.—J. G. Wyxw, Madisor, 
Wis. The Invention admits of general se, 
but is of pecullar vaiue fn factories, stores, 
and similar institutions in which it ts desir 
able to make records of time of employees. 
It relates more especially io mechaniem for 
cutting time-cards so as to note In contrast 
with each other the respective times for te 
ginning and finishing different pieces of wore 
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rYPE-WRITER ATTACHMENT. -W. C. 
Piank, Las Flores, Mexico, The principal ob 
feet of the imvention is to provide means for 
allowing the carriage to move 


varying distances 


aceording to the letters struck, so as to pro 
vide a uniform spacing between t! adjacent 
letters inatead of between the centers of the 
letters Tite will greatly Improve the appear 
mace of the w Hl and it ils accomplished with 
out greatiy wedifving the conetructi of or 
divary machines and permits t To f regula 
tiem printing. t»pe« and f ipita without 
triking the 7 | bar afterward 
TRANBMISAI MECHANISM I. J. Troe 
ona, Chicage I I principal object of the 
nveatior p le for obtaining the nine 
f different speeds in both the rward 
motion witl bre st fewer gears 








ordinarily ed in reversing and vary 
a res i to provide a device 
give additional speed in both direc 
the simple addition of two gears; also, 
tu #0 construct a device that all the gears can 
! placed in an oll-tight cas and readily | 
tbricated | 
SPERDINDICATOR I I I Dent 135 
Nonievard Meniimontan Pat Fran he 
device ¢ 0 opstructed a ind " 
a distance tt peed of a | i } ' 
motlor nparted i “I i 
according i t ippll rT) elther by the 
number of turt pe minute in the case of a 
machine haft, or, for Instance, In the case 
of a me ar by the journey run by the rim 
of the whe within a given unit of time 
miles run in an hour, ete It can give the 


number of pulsations per minute made by a 
part having « reciprocating motion and oper 
ated by a atk 

DRIER nh. &. Conpero, Rublo, Tachira, Ven 
esuela This invention pertains to improve 
mente In driers for coffee, cereals, fruit, ete 
an object being te provide a device by means 
of which th material may be rapidly and 


thoroughly dried When the drier is used for 


dirsing frult or the like the several plates 


designed to prevent the 


of het alr to the middle 


which are passage 


portion of the drier 


section when the drier is used for coffee, 
cereals, or the ike, are removed 
TRANSMISSION MECHANISM F. Srrick 


Muskogee, Ind. Ter. The object of this 
inventor is to produce a mechanism which will 


LAND 


operate to tranamit varying-speed | 


caflo, Ut is applicable in connection with many 


power at a 


reciprocating part which 


means of 


machines having a 
does work ov one stroke only. Ihy 
the Invention the return stroke is made at a 
greater speed, so that the power is most ad 
vantageously applied to the work 
THBATRICAL APPARATUS R. F 
Rochester, N. ¥ The object of the 
provide certain improvements in 
apparatus whereby a group of stage properties 
representing a set of articles belonging to one 
almost instantly transformed to 


STALEY, 
improve 


ment ts to 


scene may be 
a set of different articles belonging to an en 
tively different scene—for instance, changing a 
scene representing a cooper shop to one showing 
the interior of a room-—the transformation tak 
ing place without changing the position of the 
properties on the stage 
PYVR-WHITER gk. B 
The invention 


Pinker, Alameda, Cal 


more particularly relates to 


mechanism for returning the carriage to its 
Initial position and for advancing the platen. 
Its principal objects are to provide means for 
effecting the feed, either 
matically or manually, with minimum effort on 
the part of the operator, and in elther case 
to effect this speedily anc little shock 
npon the machine 

COTTER.—T. F 


tn this case the 


reversal and auto 





with 


McANpnuews, Cohoes, N. Y 
Invention has reference to 
cotters ueed on motion-rods using a taper key 
or gib: and tte object is to provide a new and 
lmproved cotter arranged to eliminate the pos 
sibility of losing the rod-key 
set out properly against the rod 
PHOTOGRAPHIC-PRINTING MACHINE 

I, F. Jowexinp, Little Rock, Ark. There is 
provision in this invention for conveniently 
turning on and off the light at the 
aleo manipulating a red light In a| 


when the gib is 


deslred 


times; tor 


most convenient manner, so that it will always | 
te ehted when desired and extinguished when | 
not needed: to previde for printing both from 
sintes and fron lin rnd further, to provid 
for holding the printing paper in contact with a 
nepative 

FEED-REGULATOR G HALLIDAY Su 
perior, Wis The invention Is an improved 


feed-reguiator for the feeding of grain and 


other materials tp a broad, thin, and continu 


ous stream Tine Invention centemplates a 


device which shall be an effective means for! 


positively distributing grain uniformly and at 
any desired rat 

HAND DPEVICKR FOR GOPERATING SEW 
NG-MACHINES Mitonny J. Rarier, Beau 
mont, Texes The alm of this improvement 
ts to provide a devi which shall be capabl 


rapid and eaay adjustment, whereby it may 


be put int ombination with the drive-wheel 


of a machine te enable persons who through 
ilnea necident, weakness, et« are Incapable 
of operating the ordinary foot-treadie of a 
machine to operat: ewing machines by hand 
power 

ACETYLENE-GAS GENERATOR BR. W.] 


Seorr, San Jone, Cal The intention tn this 
is te provide an apparatus for 


ecarbid 


improvement 


generating gas from which will be | 


| specifically is to 


| stmpie, compact, and thoroughly safe and so 


constructed that the feed of carbid may be 
made automatic when desired, but wherein the 
feed of carbid at all times will be under the 
control of the attendant. 
MOLDING-MACHINBE.—H. Besser, Alpena, 
Mich. The objects of the invention are: to 
quicken the closing of the mold, so as to save 


time to render certain parts of the mold as 
nearly as possible automatic in their move 
ments: to enable blocks to be molded directly 
upon the ground or similar surface, so that the 
blocks when finished will continue to occupy 
positions originally occupled by the material 


made, and to facilitate the 
Besser 


of which blocks are 
construction of waterproof blocks. Mr 
has invented another molding-machine in which 
the more particular object is to produce a type 
of machine molding bricks and 
blocks of material 
and from which the molded blocks may be read 
ily detached 


suitable for 


concrete or eother plastic 


Medical Appiiances, 





DENTAL FLOSS-HOLDER.—-C. M. Over- 
svuGcH, Clarion, lowa This invention refers 
t provements in holders for floss employed 
in dentistry for cleaning between the teeth, 
the object being to provide a device of this| 


character that will be simple in construction 
in which new lengths of floss may be quickly 
adjusted when required and tightly clamped. 
rABLET-MACHINE.—J. V. Brany, Knox- 
lowa Mr. Brann’s invention is an Im- 
provement In machines for molding and com- 
tablets The machine may be made 
to manufacture any desired number of tablets 


ville, 
pressing 


at a single operation and is especially suitable 
for physicians’ use, since it may be constructed 
capable of produc 
tablet tri- 


and is 
tablets or 


at small expense 


ing either compressed 


turates 


Prime Movers and Their Accessories, 

ENGINE A. §&. Barnes, Batavia, N. Y 
The improvement is in an engine adapted for 
the use of steam, gas, or other motive agent. 
The engine comprises a casing, a piston mount 
ed to swing In the are of the circle in the 
casing, a crank-shaft, a connection 
the piston and crank-shaft, an Inlet-pipe for a 
motive agent, a valve for controlling the inlet, 
a cam on the crank-shaft for operating the 
valve in one direction, an exhaust-pipe, a valve 
for the exhaust-pipe, a cam on the crank-shaft 
for moving the valve in one direction, and a 
pipe leading from the exhaust Into the upper 
portion of the casing. 

ASH-PAN FOR 


between 


LOCOMOTIVES.—C.  G. 
Eckenrope and N. Batpwiyn, Pierre, 8. D. 
The invention has reference to an improved 
construction in ash-pans for locomotives where- 
by the pan may be dumped at any time by 
of a single lever within easy 
reach upon the cab. The ashes may be dumped 
from the pan in a few seconds without the fire 
man leaving the cab or climbing to any danger- 
ous position. 


the movement 


Rallways and Their Accessories, 

AIR-BRAKE ATTACHMENT.—-G Emery, 
Argenta, Ark Primarily the object of the 
inventor is to so construct the usual angle- 
train-iines in air-brake 
systems that should the cock be accidentally, 
maliciously, or 
tion of the train the engineer will be instantly 
informed, thus avolding the possibility of the 
engineer running the train in ignorance of the 
thereof is cut off from the 


cocks applied to the 


otherwise closed during opera 


fact that a part 
brake control 


GRAIN-DOOR FOR CARS EF. ScHREIBER, 
Atchison, Kan The door is such as Is used 
on freight-cars for preventing the leakage of 
grain in shipment The object of the inven 


tion Is to produce a door which may be easily 
closed or opened and held out of the way so as 
doorway The more 
produce a door which will 
be light and admirably adapted to support the 
pressure of the grain within the car. 


to clear the purpose 





Pertaining to Recreation. 


FISHING-REEI T. V. Buckwavcrer, Al- 


teona, Pa The object of the invention fs to 
provide a reel of simple and strong construc 
tion and which permits the strain In winding 
the line wpon the pool to be exerted in the 
plane of the longitudinal axis of the rod, and 


thus obviates a distortion of the same in the 
hand of the operator 
HAMMOCK KE. F. PIceMan, 
One object of the invention is to provide a 
frame on the order of a tripod and which occu 
horizontal position In use 


Soston, Mass 


ples a substantially 
frame is provided 
means for connecting [t with the back 
portions of the hammock and 


above the bammock, which 
with 
and the front 
also with an overhead support. 

“EAR FOR MERRY-GO-ROUNDS.-W. F 
Mance.s, New York, N. Y. The object in this 
instance is to provide a gear arranged to ac 


|}commodate any desired number of crank-shafts 


same directly and at the 
main gear-wheel, 
gear and 


and to drive the 


same time from the thus 


obviating all compounding of the 


| rendering the merry-go-round simpler and more 


durable In construction and effective in opera 
tion 
PUZZLE.—W. J 


The object In this case 


Bycrarr, Ashtabula, Ohio 
is to provide a simple 
game which Is’ of suf 


and durable puazle ot 


| 








j and introduce into it 


ficient difficulty of performance to necessitate 
some skill and practice, which can be used as 
a puzzle by an individual or as a game by two 
or more. and which is easy and inexpensive to 
manufacture. 


FISHING-FLOAT.—W. 8. Perris, Jr., Pass 
Christian, Miss. The invention resides in the 
peculiar form of detachable ring arranged on 
the quills of the float for attaching it to the 
fishing-line, and consists in forming the at 
taching-ring of helicut coils of wire having an 
intermediate convolution thereof bent into loops 
or clamping form adapting the ring to be fas 
tened on the line and carried thereby ready to 
be slipped on the float quills, effecting con- 
nection of the upper and lower ends of the 
float in desired adjustment on the line. 





Pertaining to Vehicles, 

VEHICLE-COVER. — E. lL. Westsrooxe, 
Jonesboro, Ark, The object of the invention 
is to produce a cover properly supported and 
suspended from above the vehicle and capable 
of being dropped down around it and protect 
it from dust and at the same time is light 
enough to be readily drawn up from the vehicle 
when it is desired to use the latter. It is 
desirable as a protector from dust for automo- 
bile carriages, surreys, and the like. 

DEVICB FOR RETARDING THE RE- 
BOUNDING ACTION OF SPRINGS.—A. C. 
WALLING, Belleville, N. J. The object of the 
invention is to provide a device for preventing 
or retarding sudden rebounding action of 
springs In the space between the axle and the 
body or frame of the vehicle to insure easy 
riding to the occupants of the vehicle and 
without danger of the occupants being unduly 
jolted or unseated when the vehicle passes over 
deep gutters or over stones and other obstruc 
tions. 

NECK-YOKE ATTACHMENT.—D. N. Lusp, 
Carroll, Iowa. Many accidents are caused by 


poles dropping, and thousands are annually 


| killed or crippled by the use of unsafe neck 


yoke centers, and the safety feature of this 
device is therefore of great importance. The 
safety-stirrup being in the rear of and engag 
ing with an eccentric flange will prevent the 
pole-section from becoming displaced, and will 
hold same securely on the pole-tip without in 
terfering with any of the desired movements of 
the pole-section, the stirrup forming a safety 
device which catches behind the flange on the 
pole-tip and securely braced by a brace-loop 
The yoke is turned one-half round in order to 
be placed on and removed from the tip. 


Nore.—Copies of any of these patents wil! 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 

















Notes 
and Queries. 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper ana page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. "rice 10 cents eac 

Books referred to promptly supplied on receipt of 

> 





p " 
Minerals sent for examination should be distinctly 
marked or labeled. 


(10386) E. O. H. asks: Will you kindly 
inform me what composition pulp or fiber 
water pails, tubs, and trays are made of? 
Also kindly explain how they are formed or 
pressed. A. Old paper stock is boiled to a 
pulp with water It is then pressed to remove 
the excess of water and mixed with glue, gum 
dextrine, starch paste, or rosin size and pressed 
into oiled molds under heavy pressure. Dry. 
Then soak with linseed oll and dry with heat. 
It is usual to add some mineral weighting ma 
terial to the pulp, such as clay, chalk, barytes, 
ete. 

(10387) F. R. J. asks: How should 
paper to be treated (manila or wood pulp or 
straw paper) to prevent mold when placed on 
damp or moist surface? A. Any antiseptic 
chemical can be used; as these are all poison 
ous, paper so treated must not come in con- 
tact with edibles. Bichloride of mercury, so- 
dium fluoride, carbolic acid, salicylic acid, or 
benzole acid are a few of such chemicals. The 
essential oils are also very good, and would 
not be poisonous to any extent; dissolve in al 
cohol and flow it over the paper to be treated. 
Oil of sassafras is one of the cheapest that can 
Oiling or paraffining the paper 
will also serve. 


(10888) B. J. 





be so used. 
L. asks how to digest 
old rubber. A material, cut In 
small strong (boiler iron) air- 
tight vessel, provided with a good safety valve, 


Place the 
shreds, in a 


Md 


ide of carbon for each part (by weight) of 
rubber. Close all the openings, and Place the 
vessel over a suitable water bath or, what ts 
better, have a small steam coil inserted within 
the boiler, Heat for an hour at the boiling 
point of water. This will insure the complete 
solution of the rubber. The vapor of the bi- 
sulphide is very inflammable; and when mixed 
with air, it is explosive when ignited. For 
| these reasons, as well as because of the of- 
| fensive odor of the solvent, the operation its 
| best conducted in the open air, and with steam 
heat only. 


(10389) E. E. S. desires a method of 
identifying the element rhodium, also its 
chemical reactions, which would enable one to 
test ores for the presence of the above-named 
substance. A. The separation and detection 
of rhodium is difficult and requires expert 
chemical work; it would be impossible to give 
any simple method of detection, as it is always 
associated with other metals of the platinum 
group. There is no book published devoted to 
the analysis and separation of the rare eartlis, 
The information must be obtained by consult- 
ing the various standard works on chemical 
analysis and by looking through the journal 
literature. Fresenius’ “Qualitative Analysis” 
gives considerable information as to rhodium, 
as well as on the other rare metals. 

(10390) J. W. W. wishes to know what 
is best for a mold to burn a substance at a 
red heat that will not crack or give? Have 
tried wrought fron. Cast sometimes gives or 
bends. How would fire clay or the same com- 
position as Berlin crucible do? Can you give 
me a formula for it? A. Fire clay, mixed with 
some molder’s sand, or kaolin, can be used for 
making such molds. If mixed with stale beer 
or ale, it gives a firmer mold than if mixed 
with water. Phosphate of lime, also mixed 
with stale beer, gives a very clean, white mold, 
but is not strong. Thoroughly dry and bake 
before using. 

(10391) R. M. L. asks how to pre- 
serve flowers. A. 1. A method of preserving 
the natural colors of fiewers, recommended by 
R. Hegler in the Deutsche Botanische Monats- 
hefte, consists in dusting salicylic acid on the 
plants as they lie in the press, and removing 
it again with a brush when the flowers are 
dry. Red colors in particular are well pre- 
served by this agent. Another method of ap- 
plying the same preservative is to use a solu- 
tion of 1 part of salicylic acid in 14 of alco- 
hol by means of blotting paper or cotton wool 
soaked in it and placed-above and below the 
flowers. Powdered boracic acid yields nearly 
as good results. Dr. Schonland, in the Gard- 
ener's Chronicle, recommends, as an improve- 
ment in the method of using sulphurous acid 
for preserving the color, that in the case of 
delicate flowers they might be placed loosely 
between sheets of vegetable parchment before 
immersion in the liquid, so as to preserve their 
natural form. 2. Insert their stems in water 
in which 25 grains ammonium chloride (sal 
ammoniac) have been dissolved. Flowers can 
be preserved in this way for fifteen to thirty 
days. To preserve them permanently for sev- 
eral months dip them into perfectly limpid 
gum water and then allow them to drain. The 
gum forms a complete coating on the stems 
and petals, and preserves their shape and 
color long after they have become dry. 

(10392) C. N. asks how to join or 
weld tortoise shell. A. 1. Bring the edges of 
the pieces of shell to fit each other, observing 
to give the same inclination of grain to each; 
then secure them In a piece of paper, and place 
them between hot trons or pincers; apply pres- 
sure, and let them cool. The heat must not 
be so great as to burn the shell; therefore try 
it first on a white piece of paper. 2. Small 
pieces of good tortoise shell may be joined 
so as to form one large, apparently seamless 
plece in the following manner: Slope off the 
margins of the shells for a distance of about 
one-quarter of an inch from the edge. Then 
place them so that the margins overlap one 
another; and thus arranged put them in an 
iron press and immerse in boiling water for 
some time. The pieces by this means become 
so perfectly united that the joints cannot be 
seen. The filings and very small scraps may 
be softened in hot water and consolidated by 
hydraulic pressure in metal molds. Protracted 
heating of the tortoise shell darkens it, and 
greatly lessens its beauty. 

(10393) R. J. asks: Can you kindly 
advise us as to the best means of oxidizing yel- 
low and red brass (in castings or in rolled 
sheets) copper and bronze. We have several 
showcases, the metal trimmings of which are 
backed with wood, rendering it impossible to 
heat same sufficient to oxidize in the usual 
manner. A. If the blackening effect is the 
one desired (and this is what is known as 
“oxidizing” in the trade) it can be obtained 
by using a very dilute solution of potassium 
sulphide, to which sometimes a little ammo 
nium sulphate is added. As the article itself 
cannot be heated, it will be well to heat the 
solution of potassium sulphide, 

(10394) F. T. H. asks: Will you kindly 
inform me what is the common practice in 
writing the past participle of the verb to arc, 
a term which I believe is common in electricity ? 
Is this spelled arced or arcked? Also, what is 
the practice regarding the spelling of the past 
participle of the verb shellac? Should this be 





4 or 5 parts of bisulph- 4 “shellac” 


spelled shellacked or shellaced? A. The word 
is spelled both with and without a 














te cane 
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MarcH 2, 1907. 
k A verb its past participle is always 
spelled with the k, shellacked. If - spelled 
shellaced, it must be pronounced with a soft 


sound of the c, as in the word laced, which 


is not admissible. When the word arc as a 
yerb shall find a place in the dictionaries, it 
would seem that it must be treated in a sim- 
ilar manner, and have the & inserted in its 
past forms, and for a similar reason. 

(10395) J. P. says: Please give a re- 
cipe for a cement that will fasten unglazed 


porcelain to iron. A. 1. Melt carpenter’s glue 
in wine vinegar, add a little Venice turpentine 
and boil up for half a day over a slow fire. 2. 
Mix 15 parts copal varnish, 5 parts drying oil, 
5 parts turpentine, and 5 parts liquefied glue, 
and set in boiling water until all are melted 
together. Then stir in 10 parts of slaked lime. 
Use immediately. 

(10396) W. H. T. asks: How is gas 
from water? Is there a book that would 
enable a foundry foreman to learn how to make 
an analysis of the iron in his castings? A. 
Briefly water gas is produced by 
blowing through a layer of brightly 
glowing coal; is decomposed, and the 


made 


described, 
steam 
the water 


coal is consumed; the gases coming off are a 
mixture of hydrogen, carbon monoxide, and 
hydrocarbons, with small amount of carbonic 


variable amount of nitrogen. 
cools off too far to further 
water vapor, this is sbut off, 
and air is blown through until the coal again 
burns brightly and is ready for more steam. 
While the air is blown in, the gases are allowed 
to escape up the chimney, as they have no 
value as illuminant, and in fact would not 
burn at all. The water gas as it comes from 
the producer has very little illuminating power. 


dioxide, and 
When the 


decompose the 


coal 


This is imparted to it by enriching with ben- 
zine. There is no book which would explain 
to anyone not a chemist how to determine the 
amount of iron in brass or other castings. 
Such work must be done by a chemist. All 
books on analytical chemistry of the metals 
describe methods for this, but would be unin- 
telligible to any person except a _ regular 
chemist. 

(10397) R. G. P. asks: Are there any 


boxes with a set of bells on them? 
chime get its name? A. 
The word chime from a Latin word, 
meaning bell, and cymbal. Music boxes 
are made with sets of bells in them. 

(10398) BE. G. P. asks: How can a 
seratch be removed from the of an oak 


chime music 
How does the name 
comes 


also 


top 


table (highly polished)? A. If the scratch is 
only a slight, superficial one, it can usually be 


with a rag soaked with 
If a deep seratch, it will be best to 
whole top of the table with 
erude oil, and then re- 


removed by rubbing 
crude oil. 
rub down the 
powdered pumice and 
varnish. 

(10399) G. P. O. wishes a process for 
galvanizing such as is done on the base boards 
for stoves. A. The article to be galvanized is 
first thoroughly cleaned by dipping in weak 
muriatic or sulphuric acid, and is then thor- 
oughly dried. After this it is plunged in a bath 
of molten zinc, wherein it becomes coated with 
a layer of zinc, being what is known as gal 
vanized. The surface of the molten zinc must be 
kept clean by sprinkling with powdered sal 
ammoniac and skimming off the dross from 
time to time. 


(10400) G. G. G. asks: How can I gild 
or marble edges of books, to resemble as nearly 
as possible those gilded by publishers? A. To 
gild the edges of books, they are first trimmed 
smooth, then sized with egg albumen (white 
of egg) and gold leaf then applied. When dry 
it is burnished with agate burnisher. For 
mottling, a very thin solution of gum arabic 
is prepared in a tray, and the different colors 
are then shaken in or combed in. A half dozen 
or so of the books are held securely and evenly 
together, and the top, bottom and front edges 
are successively dipped in lightty, and the ex- 
cess of color is each time blown off. Success- 
ful marbling is quite expert work. 

(10401) W. J. D. asks: 1. Is there any 
method by which soft coal can be made into 
brick or lump form by mixing with other sub- 
stances or by itself? A. The powdered or 
crushed soft coal can be pressed into bricks 
and then be partially coked to give strength. 
If the coal alone will not adhere sufficiently 
well on pressure, it can be mixed with pitch, 
and then partially coked. 2. Can the ordinary 
150 deg. test kerosene ‘oil be clarified to pre- 
vent the strong smell while burning in a lamp 
or wick oil stove? A. A good quality of kero- 
sene will not give much odor in burning in a 
lamp or wick oil stove, if care be taken to 
keep the wick well trimmed, and to adjust so 
that it will burn without smoke. There is no 
way io further purify kerosene oil, as to 
make it burn without odor, 

(10402) W. H. A. asks: 1. Does the 
Process of steaming wood in any manner de- 
stroy the life of wood, and are there any lim- 
its to this destruction? A. The steaming of 
wood for bending purposes seems to do no in- 
jury, as the lasting quality of wood so treated 
is very evident in our old ships and bent wood 
in agricultural implements. 2. In small-boat 
construction is there any special process for 
Steaming wood (pine or, oak)? A. The univer- 
sal practice is simply a wooden steam box con- 
nected to a closed kettle of water over a fire. 
8. If there is a destruction of the vitality of 
Woods, would there be a way of lessening this 


J 





e ) 
steam boxes in use for 
many years retain vitality and strength in 
the wood to a surprising extent. We know 
of no needed improvement. i 


(10403) C. H. H. says: I wish to use 


my gasoline car during cold weather. Kindly | 
tell me whether chloride of lime, added to 
the water used to absorb heat from the cylin- | 
ders, will prevent the water from freezing | 
when the machine is not in use, and the water 


effect? A. Even the 


is cold. What proportion of chloride of cal- 
cium should I use? What weight per gallon | 
of water? A. Chloride of calcium (not chlor- 


ide of lime) dan be used to lower the freezing 
point of water. All dissolved salts tend to 
corrode metal more quickly than pure water, 
hence care should be taken to clean up occa- 
sionally so as to prevent corrosion. 

(10404) H. E. H. wishes the exact num- 
ber of pounds (16 ounces) a cuble foot of 
hydrogen gas will raise. A. One thousand cu- 
bic feet of hydrogen weighs 75 pounds less 
than 1,000 cubie feet of air at normal pres- | 
sure and at the freezing point of water. It is 
customary to allow 70 pounds as the lifting 
power of 1,000 feet of hydrogen in a balloon, 
the difference being to provide for some advan- 
tage on the part of the hydrogen. It would 


balance 75 pounds, but lift 70 pounds with 
case. 

(10405) W. A. H. G. asks: 1. Can a 
plain slide valve steam engine be-—run by | 


compressed (hot) air, or must the valves or 
packing be changed? A. Any engine that is 
suitable for steam is equally suitable for com- 
pressed air. 2. When air is compressed to one- 
fourth its volume, would it have four times 
the pressure (60 pounds per square inch) ? 
Immediately after the air is compressed, its 
temperature will be quite high. After cool- 
ing, how much would the pressure decrease? 
A. Air compressed to one-fourth its volume 
without loss of heat will have a pressure of 
89 pounds per square inch, or 60 pounds with- 
out heat, isothermal. | 


(10406) W.H. D. asks: 1. Is the hot 
flame from a needle hole through whicli passes 
the hot gases of vaporized kerosene a “boring” 
flame, as common gas is held to be, even on 
iron? <A. All vapor gas jets when made to 
impinge on any body that will burn by heat 
may be said to be a boring flame. 2. If it is 
not a boring flame, is it advisable to apply it, 
in the firepot of a furnace, directly to the 
sides of the firepot to heat water or generate 
steam for house heating? A. A jet flame of 
any kind should not impinge directly upon a 
firepot, but directed around it. 3. If it is 
a boring flame, how can it be applied most 
economically for such heating? A. By jetting 
the flame around the firepot in a chamber of 
firebrick. 4. How can this fuel and flame 
be applied most economically to furnaces heat 


ing by hot air? A. By jetting the flame 
against a firebrick surface in the fire cham- 
ber. 5. We were much interested in ‘your 


article on oil burners, but you did not give the | 
furnace phase of the question. It will interest 
thousands of your readers. What burners are 
best adapted for such? A. There are a num- 
ber of ofl burners on the market which must 
be operated by steam or air pressure. 6. I 
have looked through shelf after shelf of en 
gineering works, yet find no tabular schedule 
of atmospheric pressure, barometric height, 
altitude and boiling temperature. A. “Com- 
pressed Air and Its Applications,” by Hiscox, 
contains a full table of barometric. heights 
and boiling temperature of water (page 38) ; 
$5 by mail. 7. As pressure exceeds normal, is 
the temperature of water the same as the 
steam? A. Yes. 8. When the steam gage 
shows pressure of 1 pound, does it not mean 
1 pound above atmospheric? A. Yes. 9%. Ac- 
cording to all formule of heating, it seems to 
me a mathematical certainty that shutting off 
radiators in unused apartments economizes 
fuel in just the ratio of such cubic space or 
radiating surface. Yet I find men who con- 
tend there is no economy. My experience is 
in accordance with my belief and formule. A. | 
Our experience is in the line of economy from 
closing radiators when not needed. 

(10407) O. L. C. writes: Please see 
Not + and Queries 10342. If reasoning there | 
is correct, a hollow paper globe filled with hyd- 
rogen will fall as fast as a solid leaden sphere. 
The work-power to accelerate velocity and re- | 
move air depends on weight of body only. | 
Since the resistance is the same, and the) 
weight, therefore work-power, of lighter body 
is less, it must fall slower. The Scrmnvrric | 
AMERICAN is valuable, but not infallible. A. 
It is so evident that the answer to Query 
10342 is incomplete that it is also surprising 
to receive so many criticisms on the matter. 
It is only necessary to say that the difference 
between free fall and a fall against the resist- 
ance of the air is not apparent for balls of 
lead and aluminium until a fall of about 100 
feet is reached. Our authority for the state- 
ment is Mayer’s “Mechanics,” page 33. For all 
falls through short distances, the answer to 
which objection is made is practicaily correct. 
We, however, cheerfully admit that we are not 
infallible. not so infallible as our critics. 

(10408) CC. H. W. writes: I have for 
many years been reading with much pleasure 
and profit your answers to the varied ques- 
tions that are addressed to you, and have 
learned to rely en them fully Great is my 
surprise, therefore. to read, in Query 103842, 
your statement that “the two spheres of the 








| would. be 


| than to charge an error so swiftly. 


| fall perceptibly for quite a distance, 


| the others think not. A. 


‘INDEX OF 


| same size” [but of different weights) “will fall 


through a given height in the same time.” It 
easy to show, mathematically, the 
falsity of this conclusion, but a more direct 
way would be a resort to experiment. If 
your principle holds good, a toy balloon, or 
even a soap bubble, would reach the earth 
from a given height at the same time as say a 
croquet ball of the same size. ‘Try it. Or, if 


| you prefer a rather more elegant experiment, 


make two pendulums of the same length with 
spherical bobs of just the same size, but one of 
wood and the other of lead, and start them 
swinging together and see if they will finally 
come to rest at the same time, as they should 
do on your theory. But enough; excuse my 
friendly criticism. A. The answer to Query 
10842, to which your letter refers, by some 
oversight was inserted without the qualifying 
statement as to what height two metal balls 
may be dropped without separating perceptibly 
in their fall. It is stated by Mayer to be 
about 200 feet. See his “Principles of Ele- 
mentary Mechanics,” page 33, at foot of page. 
Your confidence in us might have led you to 
say that something had been omitted rather 
We have 
had much experience in teaching physics for 
nearly forty years, and are still in the harness. 
What you say about a soap bubble is hardly to 
the point. Lead and aluminium are more 
nearly alike in density than are lead and air. 
Dense metallic bails do not deviate from free 
say 100 
to 200 feet. See Mayer as above. This ques- 
tion has been up many times. It seems to be 
always up. The literature of it in our query 
column is quite extensive. See Queries 9679, 
9756, 9804, 9840, 9873, 9879. There have 


| been others, but we do not have the references 
| just now. 


These are within two years. 
E. L. C. asks: 1. If a vessel 


miles of water, will she go to 
If not, why? I think she will; 
If a vessel begins to 
sink, it must continue to sink till it reaches 
the bottom. If it is compressed by the pres- 
sure of the water as it goes down deeper and 
deeper, it becomes still heavier with reference 
to the water than it was at the surface, and 
at the surface it was heavy enough to sink. 
At greater depths it will be able to sink faster, 
since the water is not compressed to any 
extent at greater depths than it Is near the 
surface. If anything can sink at all in water, 
it will go to the bottom before it stops. 2. 
If a man gets into a tank of water resting up- 
on a pair of scales, and floats upon the water, 
will the scales register the man’s exact weight 
in addition to the weight of the tank and 
water? Will it make any difference whether 
he floats or lets himself sink? The tank sides 
are high enough, so that no water can over- 
flow. A. The balances will show the weight 
of the man in addition to the weight of the 
tank and the water. When the man gets Into 
the water, the water rises In the tank; that is, 
it becomes deeper. It is exactly the same as 


(10409) 
sinks in five 
the bottom? 


| if more water were poured into the tank. No 


one would doubt that the scales would show 
more weight if 100 pounds of water were put 
into the tank. Why not when 100 pounds of 
man are put in? This question has traveled 
for a century in various forms around the 
world. 
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a canbe . Macleans |: Si, 400 ENGINEERING COURSES BY CORRESPONDENCE yres treme, F. @, Gals ............. 968 
Fender support, D. McCausland .......... 844,459 | Mattress frame, F. ja ovcecesocses 
Vertiliner spreader, J. ©, LARGER. ..+.++++0: 004,578 There are not enough technicaily cco men to fill positions that are vaeant. Turn ...Mechanical Drawin Femme ne | nae Ry . S ry 
File clip Pett & VICK... seerererersseeees 844,339 to the “ Help W ented” oo umos of any ne r and compare the large number of “Elec- ...Electrical Engineering Meat | 1d Wheeler a 
Filter, A. J. Sheridan .......... 4,41 tricians Wanted,” “ Engineers Wanted,” odventsomente with the vast number of clerks, ...Mechanical Engineering eat cutter, 1, c *Seenee 
Piltering apparatus, G. L. Bayley......... 44,48 stenographers and bookkeepers looking for work. Every new skys — fetery or business ...Structural Drafting Mechanical movement, . q routy.. 
Fireproof construction for Boyiey J | block increases the demand for trained men. Here is your opportunit a al educa- ...Sheet Metal Pattern Mechanical movement, V. Smorowski 
acobs os ess 4,044 tion by employing your spare time. Study the subjects carefully, 4Yy oo Toe which i fting Metal packs, finishing, Cc. W. ray 
Fireproof stair structure, B. 6, Schachner. $44,408 Tita dbo a= 7a = La a Metals from sulfids, obtaining, . "5. 
Fishing set, B. H. Haskell eee 4,504 | ~ ’ Ss Engineering BEES cccccdvcecccccccccccccccqescogoess 

. 4 | -- Steam - i b. 
prenins wee ssonpeten, A. ‘Lajouns baa. oad | AMERICAN 'scHool'o OF CORRESPONGENCE Givi Engineering wee aun, dol aan eerperetity ah $44,020 

ee » ai ‘ je Peccese " _- as es ee — . 

OR Oe an tester Renee bars Seka Spree, gee 
erating end cleaning, ©. rettau 5 j 944.949 
Pine cleaner, G. ©, French.. - ‘ » 4, B. BEER cccccccccccgcctecconccocceos . 

Nuld . y : hilling.... 844,737 
Finid pressure engine, Allen & Vickers. . 844,437 | . Write - Molding ‘apparatus, McKee & Sc 
ft do aie kb din. ios to-day worsnoeh AUT O-SPARKER Setion’ and Bensing ihueter, means tet’ cob ot 
jure t off, autom , BL. e.. . , . a ae 844,406 
reiane ~My ams ater : device 004,606 | Gas Engines without Batteries. Meters eh Fo -~ NARS control sys- 

z: H « kine aeeecsee f ~ Tir ; S44, 800 Makes Money No other machine can do it successfully tem for connecting, Ce 844,777 
Pe See te oni SS! se it" esr ene ak | MOtORH, oll etalning” device ‘for “xian 
We maldehy de generator, R, W. Dodge.....: 844'865 | Persons in over two hundred towns or avich Parent, and’ bak | Mouthpiece guard, sanitary, BR. R. Macgill.. 844,949 
Pralt picker, P. Koerper ...........++. . 844,601 | in the United States and Foreign p= rk. Water and dust-proof, | Mower knife, lawn, ae oni 
Furnaces, af pases for rowulating combus- Countries now operating. Not a ully guaranteed. Mowers, grass catcher for fone, ‘. A. Maa 844, 

tion tin, tf eA eee 4,504 | tailure anywhere. Pays in towns MOTSINGER DEVICE MPa. 40 | — mechanism for lawn, L. B 4068 
Purse and switeh, B—.  ¥ “i. Geisenhoner 844,791 | . 14 Main Street, Pendleton, Ind., | DGD. ina cteniede catesmacdkentanadaadbbwas 5 
Game sppatatus, T. J. Palvey........... 844.507 | Of 5.000 or more. Price ranges | Mowing ‘ee finger bar, Mehlhorn & 944,060 
Gemmeet cemg "3." D. Kater... 44.679 | trrtory eclocted.” Bareo en from GAS ENGINE DETAILS.—A mM ALUA- Mutier 3. B.’Beirchlid’222°0°2.000°7°011, S400 
ot Bp ER ny GTO, ‘soa |e wa trated article on subject is con- 

Garment, combination, owes Foe ester. .... 844,608 $2,000 to $4,000 a year and we pte ond Salty Mnsteate No. 1202. Price Weents. Por Multiplying and typewriting machine, W. onsale 
Giarmen astener “ aterman 4, ers. Ju, We BROPRINS «0 ccc n ewe cence ennnanes so.0 0% 
i it sale by Munn & Co. and all new Musical instrument, mechanical, P.  Wuest, 
Garment fastener, ©. B. Willey 844,541 | CON prove it, antes rument, mechan ‘ yee 
Garment hanger, B. L. Henderson 844.507 | Carpets amd everything ¢ without removal from Goce] mm Oe ____ fig Fhe cee ce eve ccccccrsneencesevesscvaces a 
jarment hook, A. Wagner....... S44, 428 naned ; feet | ee l E N a E a ee Musical instrument. playing mechanism, au- osainal 
Gas controlling means, F. H. Oehlke $44,828 | OF Foom. : tomatic, P. Wuest ° 
he i 1. G, Smitt : 844,004 . . Besides making all kinds of PHOTOGRAPHIC LENSES Musical instruments, valve for gasematie, 
Ges drying aeety —_ 7 Ss. M. Meyer, | _ Stationary Plants for Residences, Hotels, Churches, Theatres, we manufacture to Order lenses of every descriptton, including EL .0ceseecsose Fine 
844,606, 844,609 | Office Buildings, Hospitals, etc. Estimates furnished, stereoscope, surgical instrument, lantern lenses, magnifying || Musical sounds, device 
Gas lighting. producing pa for incan- ~ mirrors, etc. Write for estimates and samples. We make Nail fending Re A 
descent, J. A. B. H. Boullier........ 844,849 | oO 56 Geren’ wnttes ond chet a8 N is, 
Gas washer, F Pa Sagpmen.. eens + 844,312, B44'800 | We wn the Patents —s TOTOOQRAPHIO SHUTTERS —— ry 
fate, J. ©. & A, FPiecher........ i ial -” 6 manufectuss fas vee . “le of, 
Gate, > We Ie WEEE ccecvecccecsesccosgen 844,030 Over twenty many others pending. Infringers are being poate = ye en + le ae the dies if de- Needle threading device, j s 
Gate, ©. J. Singer .. . TrTTiTTi Bad and will continue to be ee ‘ - ths _ J meg -* peed machine, L. W. Marshaii, > . 613 
Gear cutter, turret, BE R. Pellows..... . 844,71T d a2 o ont mates nag — on. aC RY Sr eee ge ox 
Gear euttiog machine, W. A. Jordan 844,729 prosecuted . ollensak Optical ’ Central + Rochester, . Nut, “adjustable — axle, 544,382 
Gear wechaviem, qengs, W. L. Sehellen- 944.641 1 pressed wet. soe 7 + oe RE eoebiadudeuacess ott 750 

mon. ese . . Ceeeeeeseecoos . Gen Com a . A eeccveces eeeeee , 

Gearing, F. B. Tyson +s» 844,761 Air and V. Nut lock, A. L. Strout .........-+++++ oseee bry 
Gearing for drilling machines, ete., A. B. po _— cys one S§ es —_ ’ . Goeaeee Sceecsee 844,588, Pry 

ewton oe 844,300 chinery Co. Nut lock, W. Zollers ....... eeeecees ose , 
Gearing, tranemiaston, R. Symmonds.. 844,760 for Artesian and Ordinary Water | Nut lock, J. K. Geurdia 9000s sneseeen voose ba 
Glass amalgamat: « and annealing oven, ape 4462 Olive. St Welle; = Crapeing ont ne ee z = por = Coecesese 

Wire, J. i Arbogast sessacces GOA » 312 ck, J. H, Baldwin ..........seseees 
Glass erticies, apparatus for fire polishing, ST. LOUIS, U) S. A. Deep Drilling for Oil and Gas;| Oar, W. Fentzke ......0..scecesseeeseees 
o Kichardaon, Jr seseseses. 844,472 . | mgm 4 | yt: Oil burner flame spreader, 4. a __Gaeee- 
im ere eae Catalog cto, Our, ve catalegs are Meat} Greg preparatory to smelting eam 

adeworth " . . . , & a upon request. f mes. 

Glass, methed of and machine for making ment of, F. eberlein 

win > 7 KEYSTONE WELL WORKS | Organ pipe ‘foot, F. McCollum. 
Ginss  F. bas ding * lam) », A Galiot Saves $44,340 T p RKER a: Falls, Pa. Fosmeie’ ot me erchandise, ; device for hold- 
Giass press, H. B. Koebler.......... 844,000 sd HE AU 0-$ A ee e < Bobresen :-. 
Giass, producing wire, J. I, Arbogast. -» 844, 7¢ tion @ for gasoline engines and » piston 
Glass sheets, making, F. L. 0. Wadsworth. rr | eas ies. The Way to Get Out ofa Hole Bediock. F. y. i. ow és " 
Seetetes wenaan RAS re S44, DUNN MACHINERY CO. G t i t It Pan and vessel lifter, adjustable, 
Gluing. machine, cardboard,’ P. Lawrence.... 844, Dept. T Atlanta, Ga. Is Not to Get into . Mendelson besa 6 ease 
= Senator, = ay Sens Bawa os eel oe ro — ~ | nm ring with this ober yd a oo May ¥ ‘s ; 
Graphite aut" ielicnouletion thereof *" de- ROTARY PUMPS AND ENGINES, | Combination — Triple- Paper cigarette machine, N. Du Brul .....-. 844,783 

flocentated, B. @. Acheson. ; 844.989 | Their Origin and Development.—An important series of | beam Roller Gauge you Paper making machine, H. Hoffman... 844,938 
Cree nee SG. Acheson. ............ oe4.oas giving a bistorical resume of the rotary pump yy ER Pen, fountain, J. 8, Barnes.......- 884,575, 344.576 
Grave Gilling device, 0. B. Rice......... $44,806 | Te, “Showing ‘the con struction. of varios forma. of caver for single. dosbic o: irtvle mensurements. eo eee ee ee Bene ices 2.22... 96BO08 
Cininding toachtne, Giilery, “@." i." doy,”” {| pumps and ‘engines, “% iustrations. Contained in ee noe | ie io ta Gene... $44,448 

7” ye giaSto, 944.e7 | BUI got ei. 111M, LIE. Price 10 cents @OODELL-PRATT COMPANY Greenfield, Mass.| Phase splitter and clutch, cs H. Cu . 844, 
° ° y Munn & pend all newsdealers. Pp uM * 945,007 
Grindstones, water pan or hood for, BE, H. on Photanae .- ‘a HS Smith ; 844,901 

Cheeabro inGiape <rdndahaest’s 844,497 | + ~ T ns .* Kau 844,680 
Hacksaw, & Wentworth ‘ 844,981 K 0 ] E PHO oO BARCAINS |& Photograpbic printing apparatus, J. . 0 
blair erim wm w Martin 844,823 erosene 1 n ines Epecssranhie shutter, G. Dietz .......+++-- 844, 
Hanes, 2 Ware ...... 164 Cameras Microscopes and Stereopticons || Piano pedal action, G. Biestient dene sbene oe 
Harvest r. “M. B. Sei ! Piano pedal attachment, A. C rgman... , 
anvesten, cotten, J. 0. p> A ee Marine, Stationary, Portable at reductions of 40 to 75 per cent. Piano playing mechanism, automatic, P. 844,985 
Hay carrier, HM. UL. Ferrio .......0-sseeees oe Wel GER. Maxi pe Power, Light- Having purchased from Messrs. Clegg & Co. their great WOMEN, GE) Maclcck a Bbc Kb eos Cavctsocece . 
Hay rake and cocker, W. C. Trussell... Ses Be Tenis, Beonomieal. | F stock of standard apparatus, we are closing out this entire §| Picker. ee Cotton picker. = 
Ledge trimmer, P. F. Seabloom ......... od Ful Ignition by Compres- | I tine at most unusual figures. haa im ea 
Heel attaching ‘machine, B. Woodware... =. ly ” funraatiged = ‘or Fe a Send for Photo Bargain List No. Bas Microscope Bargain turing and mounting, A. H nd steam. - 
Heri, boot avd shoe, J. F. Lobe O charge f ya List No. 12 BE, Stereopticon Bargain No, 10 U. Pie, copy as. ay ie air a 8 944.095 
Be, Be Wi RUD. 6 cccccccescece pares ay OIL ENGINE CO, WILLIAMS, BROWN 4 L PPTeTiTiT ii ber OTT 
Hitching device, horse, J. BE, Hugus Dept. 6 918 Chestnut St: we, Pelee Pa. Pipe’t ee, w. o Van Brunt... 
og hy Te 38 Murray St., New York, U.S. A. 5 vhta, Pine Ranger, W. D. Wan Brent i--------- Sake 
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GENTLEMEN 


WHO DRESS FOR STYLE 
NEATNESS, AND COMFORT 
WEAR THE IMPROVED 


BOSTON 
GARTER 


THE RECOGNIZED STANDARD) 
“SEE The Name is 
stamped on every ° 
loop — 


The 


CUSHION 
BUTTON 


CLASP 


LIES FLAT TO THE LEG—NEVER 
SLIPS, TEARS NOR UNFASTENS 


Sample pair, Silk50c., Cotton 25c. 
. Mailed on receipt of price. 








- ALWAYS EASY} 


HOW TO REMEMBER” 


Sent Free to readers of this publication 







You ere no greater, Rag re nme 

than your memory. y, inexpen- 
sive. Increases a, Zives ready 
memory for faces, mes, business 





details, studies conversation; develo 8 will, public 
speaking, personality. Send for Pree 
Dick SON MEMORY SCHOOL, 700 


looklet. 


Kimball Hall, CHICAGO 








Runabouts, Touring Cars 
and Limousines 


National Bapace have Ball-Bearing Crank- 
Shafts and Cam-Shafts. 
Hence, their wonderful power. 


The “ NATIONAL” leaves nothing to be desired in 
Reliability, Endurance, Comfort 
and Elegance 
40 H.P. Model H, 4cyl., 
Model L, 6 cyl., 75 H.P. 
NATIONAL MOTOR VEHICLE Co. 
1019 E. 22d Street, Indianapolis, Ind. 


Members American Motor Car Mfrs. Aassn., N. Y. 


Model F, 4 on. 60 H.P. 














METAL POLISHES FORMULAS FOR 
Putz Pomades, Pastes, Liquids, Powders and Soaps for 
polishing metals, are contained in SCIENTIFIC AMERI- 
CAN SUPPLEMENT Nos. 1283. 1288 and 1289. 
Price 10 cents each from this office and ail Swobiners 
















2” Pile Quickly 
3 Get Started NOW 


Let me tell you the name of this man. 
and many others who are making from 
6 to $10 a day, and more, making these 
iracleOoncrete Sewer Pi pe on myMiracle 
Bell End Sewer Pipe Molds. Write me to- 
day. I’) answer you personally and make 

you a special proposition if you START 
NOW where you live. Noexperience is 
necessary. It won't cost you a cent to 
investigate. My Free Book Explains 














4 5 Bell End Sewer Pipe 
+g and how onsily you, as an Individual (| 
or Contractor, money faste: 

with my Miracle | Molds than say 

other made. My Miracle Molds 
quickly pay for themselves. 
I make you the lowest price and 
best terms. The first 58 feet of 

















or more. 
Write for 114- ad FREE Book. 
©. U. MIRACLE f 


a> Pres't Miracle Pressed Stone Co. ot 
W) Wilder St., Minneapolis, Minn. 


MILLS FOR ALL MATERIALS. 


OUR BUSINESS TO MAKE 



























KINDS OF MATERIA 
TON-SEED T ) 





SPROUT, WAUDRON & CO 
R ae: MUNCY 








Pit peop, P. Mommmerts .....:ccccodcccecsce 844,385 
Planter, W. H. Holsclaw ....... eeececesse 845,008 
Planter, corn, W. Thomasson.....+-... 844,550 


. 844,966 
844, 410 


H, 
Plate lifter, C. F. Smith 
Pneumatic cleaner, P, 
Pocket book, imitation, F. 





Pocket closer, T. Stackowski «eee 844,965 
Polisher and Cleaner, W. J. M. Hames...... 844,865 
Portable house, A, H, Gill ......-s.eeeeees 844,861 
Potato digger, J. L. Albin ......seseeesees 844,908 
Powdered materials, receptacle for, W. West 844,640 
Power transmission device, W. T. Sears, 


844,415, 844,546 


Pressure aeceaie. | «utomatic clamping, 
J. 


M. Ginson et poses eusenasée eeeceese 844,515 
Printer’s lead cutte . E. I. Rice....-. seeee 844,746 
Printers’ rollers, machine for cleaning or 

treating, G. Sague ............ 844,474, 844,475 
Printing plate, half tone, L. Sd 


F. Smith... “— 4,968 


Printing press feeding mechanism, A, - 

TRAINED Sis ecicccctentedccssssdenansd .. 844,935 
Printing press ‘Ink fountain attachme nt, R. 

J. Greenway, FTP. ncoccsescocesecsaces 844,673 
Printing press, rotary, F. Newbold ........ 844,461 
Projectiles, manufacture of armor pierce: ing, 

- BM. BEMGREE ccccccccccsvceses 844,675 
Pruning implement, J. Bingham .......... 845,027 


Pulley block, A. Opsal 
Pulley rim, E. W. 
Pump, R. Huff 
Pump, non-overflow, 
Pump, vacuum, J. 
Puzzle, A. G, P. 
Rail chair and tie 
Rail fastener, E. Thornberg 
Rail fastener, guard, Cleary & Garrity.... 844,660 
Rail joint, Porter & Daubenspeck i 
Rail joint, A. B. Spratley 
Rail joint, step up, G. L, Hall 
Railway gate, J. M Harrington 
Railway motor cable support, 








WEEE cc ccesccceccecccescescces 
Railway rail Chair, J. Crosle® ....cccccece 
Railway rail tie plate, C. BE, Neubauer.... 844,890 
Railway sleeper and connection, R, 

BUUBORE occ accccesescecsescetssonences - 844,948 
Railway tie and rail fastener, J. Nicholls. - 844,827 
Railway tie construction, J. W. W oe. +++. 844,489 
Railway ° . 





wheel, A. 8S. Henry 

Ratchet, J. Hegerhorst . 

Ratchet, automatic, D. Kendall 

Receiver support, J. Heisch, Jr. 

Receptacle, incased, L. B. Sche nek. 844,542,844,543 
8 





Recording device, J. Dawson ..... soccee.++ 944,664 
Rectal dilator, C, R. Harris .........+-.+. 844,450 
Rectangular can for dried beef and other 
articles, B. Fp GREED ccccccccwccsess 844,326 
Refrigerator, L. Desforges, Jr. .....+.++.. 844,924 
Refrigerator door, C, Stotg ..........+- e 844,698 
Registering lock, B. F. Wells .........+.+-. 844,702 
Releasable connection, E. 8S. Clough ...... 844,710 
Revolver, J. L. Garmer .....sse++ ecocvece 844,671 
Ring bending tool, L. M. Morden ........ 844,885 
Rock drill, H. Deite ......-s+sesccsesesens $44,582 
Rock drill spray, B. G. A, Rees-Gibbs. . . 844,745 


Roller. See Land roller. 
Rolling mill, 8. V. Huber 
Rolling mill feeding device, 
Roofing, sheet metal, D. J 


844,520 
844,419 
844,983 











Rotary engine, J. C. Simmons - 844,758 
Rotary engine, J. B. Martin 844,824 
Rotary kiln, W. ©, Shiner . 844,623 
Rubber tired wheel, J. P. Johnston ..... 844,728 
Rule and calipers, extensible, H. U. Prindle 844,536 
Sad iron, A. A, FOOT cnccnectécoreantsse 844,638 
Safes, trap for preventing the burglarizing 

of iron, 8S. M. Harden ......cccscecess 844,934 
Sash cord clamp, L. W. Strasbaugh. .. eocee 845,035 
Sash lock, /. E. Duckenfield ......«+.++ 844,667 
Saw dressing tool, EB. R. = seeccccccses 844,850 
Saw handle, J, Henry ..... cece « 844,723 
Saw table, C. F. Haldeman eee ee 844,590 
Seam, 8. Borton ....-ccovsesccocvvcce 844,320 
Seat corner, B. L. Forsgrem ossesesesess 844,586 
Seat removing apparatus, L. C, McAdams. 845,008 





Sediment catching pocket ell soseueneres, 
W. M. Gilbert .......... ° 
Seed droppe r, J. i. 


Seed hulls, machine for 


. 844,929 
844,932 





Grovters . 
tre ating” ‘cotton, 


BR. G. Latting, Ir. ...-.sc0e 844,371 
Seeding machine, L. E, W aterman. *"844, 429, 844.639 
Sewer trap for catch basins, F. 0. Few . 844,341 


Sewing machine trimming attachment, Zeldis 


WENO vec csdccccuedscessocedbdeese 844,574 
Shade and curtain support, window, J. L. 

BERENS «0000 00 4644 6000064006) 66.6de608be00 844,967 
Shearing machine. -_ Pee ee 844,744 
Shears —— tension screw, W. A. Wil- 

Sbneetoudcasicent«te sete cedadenias 844,908 


kin 
Sheet metal elbows, machine for manufactur- 
ing, Scherer & McK 


Shingling gage, P. L. Morrie 






















Shock loader, A. Pfund 4, 
Shoe tacking machine, J 
Shuttle, H. Lindsay ...... . 
Shuttle’ release motion, J. W. Killpartri k. 844,874 
Sign, iluminated, J. Hotchner ....... e 844,940 
Gime, FT. DB. Wolk .ococccoccccscccccvses 844,435 
Signal flag, folding metallic, W. F. Walsh.. 844,637 
Signal flags, fuses, and torpedoes, recep- 

tacle for, R. MOOD. c icesccecandee 844,481 
Skylight ope rator, H. F. Russe Wb -cacasecel 844,691 
Snap hook, . Welcome, Sr........-+005 844,980 
Soap dish. J. We REE Savecctacss. --» 844,858 
Soldering iron, W. F. Ryan ......«.... . 844,473 
Spade and analogous imptenent, lb 

Williamson =... cseccnceses cccccescees 844,904 
Spark coil, J. F. Cavanagh ..... eoccccese 844,578 
Speed changing device, J. Riddell” eoscccce. 844,748 
Speed indicator, J. T. Wh MERE: 6c seasoasde 844,922 
Speed mechanism, variable, Le “Blond & 

URE sc cwescicvatestdd co eocccescoedes 845,005 
Specteaneter, G. Lombardi .......eceeecees 844,684 
Spindles, bobbin clutching means for rotat- 

able, G. W. Knight .. 844,368 
Spring pressing machine, H, . 844,549 
Spring recoil neutralizer, A. -. 844,884 
Square, folding steel, R. M. .. 844,420 
Staircases, construction of steps for, EB. EB, 

MOMROMOGE «occ vcccocicveceseseteonecess 844,409 
Stake holder, A. J. Bostwick .............. 844,775 
Stamp, double acting, Beynon & Mac- 

SEY nascent anenesedeten dare eeneeienee 844,847 
Staple fastener, Platt & Abel .........++. 844,598 
Starch mold, A. M. Baroody ...........++. 844,911 
Station indicator, C. J. Harter .......... . 844,593 
Stationery holder, E. P. Lynch .......... 844,048 
Stay bolt, flexible, B. E. D, Stafford...... 844,421 
Steam boiler, water tube, H. Del Mar...... 844,713 
Steam generator, KE. Solomiac............++ 844,697 
Steam generator and radiator, 

R. Watt : 844,487 
Steam trap, A. L. Riggs 844,958 
Steambeats and the like, trimming 

for, C. OC, Rouillard .......++-seee 844,405 
Stem winding and stem setting mechanism, 

L. C. Haubroe .......4.se008 845,000 
Stocking protector, B. Riely . 844,749 
Storage and display receptacle 

BRIGRATABOR. 0 occ nc ccccccceccconsseseveces 844,617 
Storage battery, 8S. Lake ............ 844,815 





Storage bin, J. H. Tromanhauser .. 844,633 
Sterm front or duster hood fastener, W. E. 


fol), Sorerrerr Petree TTT tt ii eter eerie 844,920 
Stove and furnace, F. Fiebeger .........«.- 844,342 
Stovepipe collar, L. —. Gav sovseurecseed 844,782 
Straw holder, H,. C. Mayes .......sssseee- 844,381 
Stubble cutter, W. A. Mec: ‘ollough . .844,888, 844,956 
Stuffing box, F. Gielow, Sr. «1.4. .ccceeede 845,033 
Surgical appliance, L. B. Hawley........+- 844.798 


Vaughn %% Tiffany. 


Switch throwing device, 
Syringe, J. H. Dodson 








Syringe, hypodermic, G. R, Schimmel. oe 
Tag wiring machine, J. J. Bnglert........ 
Tags to clothing, machine for attaching, G. 

BH, Wilkins 20... cece eee cece rseeenseee 844,708 
Tap, beer, F. M. Pfluger ....--ee-+eeeseers 844,397 
Tap socket, C. J. Heiser ...-.sscseeeeceeee 844,799 
Tea kettle, A. W. Cram .....-seeecseceeees 844,780 


W. R. Whitehorne... 


Telephone attachment, 
Dunbar,.. 844,506 


Telephone trunking — ar F. W. 
citse 


Telephony, I. Kitsee .....-cesceescserees 4,811 
Tension device, 0. ‘Ptander cccesseensenes 4,892 
Tent, hospital, H. B. Thompson........- . 844,682 
Threshing machine, R. Sylvester ........+. 844,627 
Threshing machine sheaf carrier and eleva- 


tor, R. Sylvester ......cececesesescee 
Tile, roofings E. E. Johnston 
Time computer and recorder, G, Blueme 
Tire, solid rubber, A. H. Marks .... 
Tires, forming solid rubber, A. H. Ma 
Tires or tire casings, eee pneumatic, 

A. HE, Maree .nccccccsccccccecscscccecs 844,820 

















} The Most Refined American Car 


The man with a mechanical mind looks with admiration 
|| and respect upon the Peerless 1907 Models, for there he 
finds unexcelled workmanship, perfect design and the best 
imported materials used in construction. 

The woman, in keeping social engagements, finds un- 
bounded pleasure in the luxurious appointments and the 
comfortable riding qualities of the Peerless car, whether in the 
limousine car for winter use or the touring car for summer. 

Its beautiful lines and elegance of finish please the most 
fastidious. 











A new illustrated catalogue * 
scribes the 1907 models, 


‘P" fully de- 
Write for it to-day 


PEERLESS MOTOR CAR CO., 2447 Oakdale Street, Cleveland, Ohio 


Member A. L. A. M, 


























Model 22, $1,250. 
With Detachable Tonneau $125 Extra. 





A powerful, convertible tourabout that is beyond question the most 


Convenient, Economical and Serviceable 


car ever built. As a two-passenger car, it has racy lines and ample storage 
capacity for touring. 

As a five-passenger car it has none of the unpleasant appearance of the 
earlier patterns of convertible cars, but a roomy, weli balanced, comfortable 
tonneau and great surplus power for any road conditions. 

The new Rambler unit power plant stands without a rival in compact- 
ness, accessibility and efficiency. 

The new tilting body gives a degree of accessibility to the entire 
mechanism never before approached. You cannot afford to order your new 
car without examining the superb model. 


Main Office and Factory, Kenosha, Wis. 


Branches: 
Boston, Philadelphia, San Francisco. 
Representatives in all leading cities. 


Thomas B. Jeffery @ Company 


Chicago, Milwaukee, 
New York Agency, 38-40 W. 62nd St, 
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FACTORY AND MILL SUPPLIES. Vehicles, gearing mechanism for motor, L 844,444 


nts! B, Parmer oo... ceescseeeccecers 
jassi ie ve is A . 14 7 Ww pm WORKS at your country home. A | Vehicies, vapor burner for motor, Garrels 
Ca Tank 


nd Tower is the thing. Substantial, & Kimball ........ pnsees -»» 844,511 


a ____ 







































Avertising in this cotamn is 50 cents a line No less - ~ ‘ snamentel. inexpensive and frost proof.| Vending machine, C. T. Frantz 544,509 
» tb t « accepted. Count | Vorens near you. A. BE. Woodruff, of Mt. Carmel, Conn., | Vending machine, M. O, Anthony .. 844,843 
(han FOr Ber more than ton Nines | : says; “My outfit bas been in use eleven years with-| Veneer cutting machine, B. J. Sitton $44,899 
sev u Words to the line All orders must be accom-| out any expense.” Write for Water Works Cata- Ventilator See Car ventilator. ee 
ad t remittance. Further information sent on | logue and Price List. W. EB. Caldwell Co., Station | yontiiator, L. A. McCalla ...... 844,735 
panied by 4 m 
. DD, Louisville, Ky. Vessels, protective device for frangible, W osaeen 
oques } “ 
" — -- - -_— Constable ...+ss+«+ ecece ° 7 
Vises, inset clamp for, A, Kolb $44,813 
at MACHINERY FOR SALE. Wagon, boy's, A. M,. Bollinge Pee 844,319 
REMOVED to | rt @er our tar Wagon, coal dumping, D, Stahl 844,480 
| REMOVED to larger quarters, we offer ou ®© | Wardrobes, article support for, G. Gautier. 844,447 
BUSINESS OPPORTUNITIES. stock of new and second -hand machinery; also boilers, | earn ae a ‘making Ts tas ~a 
V vt A t anufactur article to | Cagines. dynamos, mot materials and supplies. | A. W. Skinner 844.547 
\ 7B eritorious manufac ea Ne to - x net, Ne d ; . . 4 
4 “ ~ - im qualusive sales agent in the United Liberty Machinery Mart, “i s West Street, New York Washing machine, He — rnan & Marshall 844,595 
“ territory thereof Address Kloer & one | Washing mac bing, w. Allen 844,766 
Voaa yadnock Huilding, Chicago, 11... U. 5. A | | Water elevator, J. B. Ne il " 844,534 
j er »D f d c B.S 
BUCKBOW'S FULL OF LIFE SBEDS.—Write to-day | MACHINERY. awe 2-7 pueumatic, A a 844,936 
for free “eed and Piant Guide. Tells bow and what to 4 on 4 Nee 844/510 
. f . See EMBOSSING PRESS WANTED.—Largestsize gas or | Water motor, G, D. Fraser i 
a # Me Bucsbee, Rockford Seed Farms, Farm electric heated Address with full particulars, giving | Water tube boiler, Flamm & Romberg 
%. Rockford, il size, etc. A. A. Hopkins, Box 773, New York City | Weather strip, F. J. Boebler 
i MADR $50,000 in five years tn the malt! order busi- | os | Weighing machine, automatic, W I «& 
news. Bowen email. Any one can do the work at home | Ww Braun . ° 844,440 
in spare time. Bend for free booklet Tella how to get BOOKS AND MAGAZINES. | Weight motor, M. Brown ‘ 544,658 
« 4 © A y a ) 9 . > he £ tus ough systet for ipe, 
stare —*, : ulars @ Ade as Manager, Box 57) A DEEP BREATHING—How, When and Where. A 64 We _—, app aratus, trough sy nD pir 844,840 
- ’ mage tiluatrated book on this vital subject on receipt of Wheel, W Fr Grell 844.347 
TPCHRICAL MEN constantly in demand among 0 cents. Address P. von Boeckmann, RB. 8. 70), Bristol w ey D ieteeen cope $44°403 
thr we serve in Cuba, South America, Mexico and the } Building. 00 Fifth Avenue, New York. | Wheel re “- ary SE we aS Howell 844725 
pines. Write us to-day stating age and expe- lw nd attach ‘le ‘ 0. Kirkbe ‘ 844.454 
rience Hapgoods, 306 Broadway, New York = aaa year: . Kirkham ge 
“low, } . d es . Oh 
PATENTS SOLD ON COMMISSION.-Lf you wish SOUVENIR POST CARDS. | Winter Guanes. ©. Orton . : 844700 
to buy oF sell a patent write sor partioularsto BL.) LIFE-MOTION POST CARDS.—New York's latest | Window screen, H. J. Hauser 844.867 
Perkins, 72 Broad Street, Boston. Patent Sales Exclu fad. Application of a light proGuces moving picture | Wire fabric, H. EB. Laughlin . $44,681 
sively | effect. An evening's fun can be provided with aset of | Wire screen, adjustable, Wikander & Johan ;' 
. . . . these cards. Special Offer—Set of 9 assorted subjects son ° ° 844,57 
oi - wee bs : hn hay ~ r et oe nds ey ~~ ) postpaid, Wk Ragle Card Co., 2 Park Place, N. ¥ Wire stretcher, H. L. Ferris .... ‘ . $44,718 
cooking, ate a, 6 um food of a ds oO more al : a recseevese Biles 
burned or scalded hands, nv more fuod wasted. Sample 1,000 POST CARDS $6: 500-44; made to order from any Wrench 7 k ‘tou : STIIIIID s44i905 
fre Por particulars write American Specialty Stamp | Photo or Print with your imprint on each as publisher W, _~ 4 - ne ° iy 
tog Oo., Jobastown, Pa Workmanship guaranteed. Goods delivered within W W a b “bh ‘ ion os Kay eccsesse eee $45,030 
WANTED. — Business 0; unities and Real Estate | 4#¥*- Bich Photo Process Co., Dept. F, 28 B. 234 St., N.Y. Fence, Caryaler Ferm..\aoeue oes aeeeses " 
for Caeh Buy rs. If you want to sell your Real Ketate _ : . | 
“« vas sno “se pine “ yo fTetate Mapect, DESIGNS 
and price to bran x levelane ea state EL p 
ied Adama Express Building, Chicago, Llis. WEPRH He > oy sgt , ten. TT, @, GOmte occ chercscoccidcaicors 38,445 
) t , ‘ on] 1 Be PHOTOG any thing, any where, any time, | Fire indicator, L. H. Britton ..... covesccs MEE 
WONDERFUL HOT ALi ENGINE for small pomer) | Building, Paintings. Plans, Models, Machinery, Fistates Fine indicate ee ee oe 38 448 
Practical. Kasy running 0 danger. N» trouble ost | ote Hiiust rations for Advertisers. The General Photo- us ae roy : me : ; ; “ “ ‘ i ’ 
only a fow cents per day while working A - ale: We graphing Co., 125 B way Daly's Theatre Bidg.. N.Y. City or ~» 8%, portable standarc 38 alo as 38, 461 
also have i-lh, 44 and \ horse-power arbach & Co., . , +? y owe Oe 9 to 
Street Philadelphia, Pu - mistienutte Phonograph horn, M. Geller ... -»» 38,447 
Trolley wire supporting bracket G. Nichols 38,462 
"AL NOVELTY WORKS CO., Manufacturers of Ne al — - - me 
ai! kinds of light Metal «;oods, Patented Articies and AUTOS. Umbrella, parasol, or cane handle, ~4 


nstein ..., os - -eeee+ 38,463, 38,464 
Hardware Spectaities on contract. Metal Stamping Dies| UNDERSTAND YOUR AUTOMOBILE! The Motor — 
and Stamping Our speciaity. 447 Canal St., Chicago. Car Model tells all about construction. mechaniam and 
f i . 2 ate location of every part. Strongly bound in Cardbuard 
AGENTS-Gas Lamp with detachable beater and 94 x 18K. Colored Plates, ¢ ‘ondensed Text, giving com 





TRADE MARKS 









yas heats any room ; conker cooks eve oekten, aa | prehensive idea of workings. $1.57 postpaid. Whit-| Agricultural machines, certain, = 
3 of nas ony SOem) Jooblet free giving whole taker, 12 Bible House, New York Mansur Co. . ... 690,751, 60,789, 60,790 
on Agents making big money. Monarch COo., Ammonia, aqua, ( olumbia. Chemical Works. 6,715 
13 Liberty St, New Y¥« Apples, evaporated, J. W. Hallauer & Sons.. 60,655 





A ings and tarpaulins, E. Rosenberg... 60.709 
PATTERN LETTERS AND FIGURES (White Metal SCHOOLS AND COLLEGES. Fp gt gg Be ay ew 60'768 


i. Brewing Co.........-. 
an - ore for use on patterns for castings Large va GEO. H,. WILSON, the World’s Champion, has written | Beer, bottled Brothers .......- . 00,735 
vompt shipments. Send for catalog. I w. 


um Je’ & son, Seneca Fails, N. Y a booklet, “ Vaudeville, Stage Dancing and Entertain- | Belting, leather, New York Le sather Belting 
(night & om Se ‘ am. 1, } 

























































































ing.” It is absolutely free and very interesting. Just + eteassas Seawinut 60,758 
HAND AND MACHINE WOOD TURNING OF | #@dress Wilson's Vaudeville School. 263 W. 42d Sz, N. ¥ Belting, packing, and w ashers, le ather "Eg. Fr : 
, . . . "ae e@ i ought Co. eer J josvcka Ge 
every des: ripe gg ane oyptran: wore, 5. <7 = ar PATENT Laws and Office Practice.—Thoroaghly prac- Bi ee, 5 Ralston Co 60,826 
Pioneer produ , ustic Noveitie established | tica) course by mail for attorneys and inventors. Free * > = 3 Bi og enene stnwe ° 
ims. Barton & Spooner, Cornwall-on-Huadseon. N, Y ~ > Bits, spurs, stirrups, buckles, and metal ba 
| speciavin pages and information. Cor. School of Patent - t . Buermant 60,800 
WH ARE LN POSITION to secure capital, special or | 4¥, Dept. A, 185 Mintwood Place, Washington, D.C. | ,,, ees trimmings, A. Buermann * 60/836 
a es Feet eeerone | Bine, tall, Wietler & Mere’ Co OT 
we have several o son ban 10 co - ihe . A s Jeb : 
ness openings that will stand thorough investigation ALCOHOL MANUFACTURING. Beller cleaning compounds, John ¢ allah un & ontin 
Sam’! tT. Rondhus & Co., 91-09 Nassau St EXPERT ADVICE in the manufacturing of alcohol | Boilers, hot water and steam, Oswego Boiler 
— : WPERPRiak . — ,| and compressed yeast. Analysis of all raw materials & Engine Co WP a TE pee es. 60,686 | 
vt nA “7 ING An ENT pees Lo, + Prac ane al ene aud by-products. H. H. Freund, Technical Fermenta- ae on = s. leather, Jos. Rosenheim ‘i 
book, by Francis Cooper. telling how money is secure tion Chemist, 145 Bast 23d St., New York soots an : d an 
for eaterprises The only suceesstul work on promo. Bhoe Co. . P eee e . 60,755 
tion, Medorsed by business men ali over the country. - Bx pote and shoes, leather, jones’ Dry’ Goods 
wo volumes, bockram binding, prepaid, #0. Pam- " : aera 98 6s60cesoscceeescesé 60,794 
phiet and jist of business books free. Ronald Press, DEAFNESS. —_.. and shoes, leather, F. Valdes & Co... 60,801 
Roome @-3!. 222 Broadway, New York. DEAF or hard of hearing persons find lip reading | Brandy, apricot, Weideman Co. ........++.-. @,782 
| 1 tical. Oral ; . FF ; b ( i 2 Fork 6), 604 
ong 34 LE.—Portable Co eiachin vuse Clean. | *#™ ple, easy, practica ral or mai erms easy. For, Canned corn te VOCRMRc ccccvcccccvcces J 
FOR .- Laas srcapie Comers 06 ae ee —— | particulars address 8. A. Lapmann, P. O. Drawer 2618, Canned fruits and vegetables, David Hunt & : 
a cities of from five thousand inhabitants | oston. CO, vacsvenenctsnctencensesesesensrseees 60,650 
apwards ch Portable Cleaning Plant has an earning =a 2 Canne r fruits and vagutetie 8, Dolan Mercaa- — — 
capacity of from °G).00 to $70.00 per day, at a cost of thle CO. wececseccccersecescesseces --» 0,65 
about 00 ver day. Capital required from $2,000.00 up- ELECTRICAL. Canned fruits and ve ogetables 8, Pratt-Low "Pp re- 
f 
wards. *“)athonary Residential Plants also from B00 BLECTRICIAN AED MBECHANIC.—Three months’ serving Oo. ..-cccsecs ° -60,064 to 60,666 
upwards. ‘ver 1) companies operating our system. We | trial, ten cents. How make and use electrical appa- Canned fruits and ve getables, dried fruits, 
ary the pioneers in the business, and will prosecute all | ratus described in A. number. 8S. A. Sampson Pub- spices, and gelatin, E. T. Smith Co. -. 706 
intriagers. State references. Address General Com- | lishing Co., 6 Beacon St., Boston, Mass Canned vegetables, Waukesha Canning Co.. 60,707 
weseed Air House Cleaning Co., 458 Olive Street, &t, < : . Cartridges powder and percussion caps 
loan, Mo. POSITIVE OR NEGATIVE, WHICH ? —“ Handy” Peters Cartridge Co s 60,728 
»ole-tester settles the question immediately, Tells po- . P - i om P. ‘a Tr Seecunianene & 0. ; 
sitive from negative wire in one second, Indispensable | ‘ “a ~. orciam Wiesuned 60,692 
4 , _T time-saver. Send We. J. Mendes, 154 W. 82d St., ae om ; po Sepetedes we 
p : EtL ra’ ° £ at oT oa bite pering.ome..o cell, wrive - aneneie 5 a. ¥. Chairs, tables, commodes, d sers, ” bureaus, 
as. A oes, Y oS a - — one | and wardrobes, W. F. Eee khart & Co.. 60,795 
STAMPS AND COINS. | Ghoces, Zeeland Cheese Co, ......... 60,671, 60,672 
Chemical preparation, 8. Cabot evésode ««e+~ 810 
nif? sineer Galiry STAMP Sines and price- | Chocolates, J. G. MeDonald Candy Co...... 60,657 
st free. 1,000 ail different stamps mounted and arrang- | Cigarette cigars, smoking and chewin 
HELP WANTED. ed b countries, $3. 100 different U. S. stamps, 185} 1900 “wr yo i igarette i ee . 60,762 
SALESMAN WANTED.—To work surrounding terrt- | f° Metropolitan Stamp Co., 81 Nassau St., N. Y. Cleaning and polishing compounds, H. B, 
tery. ULiberal commission to right party. Call or ad- be DEAS BED . one dened cbesscecsece ... 60,688, 60,689 
dress for particulars Room 8, 15) Nassau Street, New Cleauing and polishing preparation, A. H. 
York City COINS, MEDALS, CURIOSITIES. EN tuhihs ceaShseamee ke tieeeil dain wanes 60,648 
WANTED.—Clotks and others with common school! FROM ALL AGES AND COUNTRIES. — Largest Stain Miscmuee welnteonta and "aresoats mer 
educations only, who wish to qualify for ready posi-| stock iu America. $1.50 to $10 paid for gold dollars. | “°* ry 8. Ryle ercoats, 60,739 
tone at $2 aud over, to write for free copy of | Illustrated premium catalogue. 0 cents. New York . 4 PA Pretec seoseveese bs 
my new prospectus and endorsements from leading | Coin and Stamp Co., 81 Broadway, New York. > Ohio Coffee & Spice Co... - 60,661 
coneerns everywhere. One graduate fille $8. place, ( roasted, Gordon Coffee & Spice 60,654 
another 44.08 and any namber earn $150. T he best —————— ( cereal food, F, J. Beebe ‘ 
oluthing ai weiter in New York owes his success withina ( . J. Schotten .... 
few mooths to my Leachings. Demand exceeds supply. EYE-GLASS SPECIALTIES. Coffee substitutes, Emil Se elig “a 6... Be 
eu Ht. Powell, Advertising and Business Expert. ABSOLUTE COMFORT AND ASSURANCE OF | Condensers, steam, Alberger Condenser Co... 60,745 
i Metropolitan Annex, New York SAFETY means wearing the 12 Kt., Gold-filled, Patent | Confectionery, certain, Roddewig-Schmidt 
ae , ’ Slip-not Eye-giasses, $1.50. Hold tight and feel li 3 Candy Co vee scoccces 60,706 
“ . > noe ’ ~ 
A marys establishment do: | M. Singer, Manufacturing Optician, 116 Fulton St., N. Corn, D, I. Bushnell & Co....::): .. 60,645 
ing work of ‘ellaneous characte Add a by letter | vm © arte, bunions, and calluses, cure 2 
with references, Foundry Fore men. Box 773, New York. | c =o ny Chemical Co........++++++ oe 
CONNER, FIGS TOR. coc cs cccéccccse 157 
MUON 59-8100 WEOKLY.—Learn Hairdressing, Mani-| Tebacco curing apparatus, B. L. Dixon Cotton, linen, silk, and cotton and silk en ce 
curing, Chiropody, Massage, Beautifying, which pays | T* combination, | Novak goods, Waldo & McKelvey . 60,742 
ten times better than any other calling. Personal and | Tos M. Borehardt . Cotton piece goods, Arnhold, Karberg ‘& Co. 
Maiti Courses, Prof. tohrer's Inatitute, 47 W. 24d St..N.¥. Toy J. Griffin . oe we J 60.808 to 60.806 
Toy animal, C. Sackman teteerereeceees 844,619 | Crackers and biscuits, National Biscuit Co.. 60,684 
pas * 7? ~ ar CG. A. Bailey Tv ’ Kine +++» 844,910) Dentrifrice, F. F. Ingram..........s..se0. 60,851 
oy ladder truck, H Kingsbury Digestive ferments, Frederick “Stearns & 
Me eoececsec ets cen seen te -.» 60,799 
TYPEWRITERS. Toy rapid fire gun, G. F. Campbell. Dip for live , Prescott Chemical Co.. 60,774 
TYPRWRITERS.—3 Remingtons and 2Smiths. Per.| TT#ck sanding apparatus, Robinson & Me- Disinfectants, deodorizers, and germicides, 
feet order, $45 each. Two Hammonds, like new me .) abe . : coserceee 844,618 OS a aia 60,840 
gach, Address Manayer, Room 46,2 Park Piace, New | Tracker bar, pneumatic, P. Wuest, Jr...... 844,986! Dyestuff, Badische Anilin- & Soda- Fabrik.. 60,763 
York City aves wires, mechanical ear for, BE. EB. 44, 708 Electrical appliances, certain, Trumbull Elec- 
. . 1 , _ _ simore . . - S447 tric Manufacturing Co. ........... -«» 00,741 
"EN BRS, O OWN N ( tip -* : . 
f RAL cow are sto roy A Bronat ay LA ACEUAS, Trousers press, H. Dalits . tee -ti<) Fastening devices, certain, Reading Hard- 
eiost ScIBNT Pie "AMBRICAN. American Typewriter Co Truck, cement, F. B. Burness A i a cosccoes GOD 
M1 Broadway. New York ; | Trank, C. HA. Paxton Fertilizers, American Fertilizing "Co. vesees 60,636 
|} Trunk flap locking means, I, Mendel Fertilizers, Virginia-Carolina Chemical Co.. 
rYPEW RITHRRS Caligraph, 6 Hammond, $10. | Tug fastenc hame, F. T. Leret Fish, salted, cured, dried, and canned, Gor- 
Remington, $12. Bemington two-color ribbon attach-| Turbine governing mechanism, clastic fluid ton-Pew Fisheries Co. ........ - . 60,678 
ment, 314. Send for catalogue. Typewnter Co., Dept F. Samuelson 844,753 | Flavoring extracts, Cincinnati 60,708 
L., & W. ith Street, New York City, Turpentine bow, A. ( McLeod 844,889 | Flour, banana R. Crusellas . 60.649 
2 Type justifier, B. M. Des Jardins Flour, wheat, Pickerfll & Hill 60,662, 60,663 
SPRCLAL BARGAINS.—Remington No 2 ting tw ™ - = ur, reat, cke 4 , 602, ,663 
sslaeen Haneaneen een Franklin $15 ph ohn men 544,555, 844,558 to 844,561 Flour, wheat, Ismert-Hincke Milling Co., 
of ¢ vamiuation Write tor mplete cataloguc lype justifying mac eh ine, B J ordins, ‘ 60,681, 60.682 
°F,” Maule Typewriter Oo., Suite I, Broadway, N. ¥ 4.556 1,562 to 844,564/ Flour, wheat, Missouri Valley Milling Co.. 60,721 
i : 
Type justifying machine, Phnisson, snes Food preparations, certain, Sherer-Gillett 
884.565 to & 569 eaeake@atecse ome 60s oouen 60,691 
_ —— | Typewriter attachment, BE. W. Sweigard 844,699 Food “pre parations, certain, J. A. MeC ‘affrey ’ 
| Typewriter machine, CC. Gabrielson Sons ... ee eevee 60,696 
rypewriting chine, J. F. MecEthinny o » i ore 
. } rt ng ma ! Food reparations rtair Sher r-G ilk tt 
PATENTS FOR SALE. | Typewriting machine, P. T. Dodge 844.666 “Co 7 rat a bs " b es 
PATENT GAME APPARATUS. — Most exciting Typewriting machine, A. Schneeloch 844,756 | Fuel, artificial, A. V. Hassman .......... 
board game out Represents the struggle for suprem- rypewriting or similar hines, devi fo Furniture, certain, Grand Rapids Furniture 
acy in life Wilt sell outrieht or will lease on royalty the justification of the lengths of lines } GO ccccccces ececstsucencss 60,837 
James & Heron, Meeteetse, Wyoming ' . of, 1D) te v pee | Ginghams, Springste in Mills....... 60,777 to 60,780 
on a ta . - . a " > mbrella, folding, L. Z orgues Go-carts, Alwin Manufacturing Co.......... @0,822 
on ih plas? ms mproved + ED ag Ky Umbrella, folding, W. P. Hartnett |Gum, chewing, Puritan Confection Co....... 60,687 
manatacture, eas » soll. Address Bruno Stoll, Gar Valve and air strainer for _— atic drill Gum, chewing, American Chicle Co.......... 60,747 
lous, Botiine N.D throttle, C. A. Carlson . Hair tonic, Fiebert Bros. . 60,835 
» : Valve attachment, H. Bates . 5| Harrows, drills, and ec ultivators. Rode rick 
LAT wih Y PATENT D everlasting combination door | Valve for controlling fluid pressure, BE. Hill : Lean Manufacturing Co. ..... .. ,738 
tors withous og ones Car be adjusted op any door Valve, gas controlling, H. W. Hill Hats and caps, certain, F. Schoble & Co. . 60,740 
' raloy ¢ ¥ Been cousimer sored y. John Stiga, 1088 st Valve gear BL Ive i : eons “y" . He aes a_i eneg spenseten, corti, a, en.ese 
. . alve gear for explosive engine organ 4 ynch Mfg. Co teeeee |, O5e 
FOR SALB.—A patent—Simple device for convertins Gifford .* - 844,458 / Hog. cholera and diseases “or “cattle, cure 
any Coffee pot or vessel into an ideal French coffee | V"lve, tank, J. H “Davis .. 844,581 | for, A. Crawford .... ats0en eee 
pot, For particulars address R. L. Griffias, Mills Build Vehicle, O. J. Widmetler . . ooce 644,088 | Hoslery, ©. GQeoOrme ..ccccccccccoccccscces 60,773 
ing, New fork Oity Vehicle bow rest, J. H. Sprague - S44 80 | Hosiery, C. Chipman’s Sons ............... 60,787 
‘ - Vehicle, dumping. B, I. Nottingham.. Hosiery, Paramount Knitting Co. .60,842 to 60,845 
: FOR $48.0. 8, patent on something new in pulley | Vehicle, motor, W. D, Lloyd .... “ Hosiery, Rice, Stix Dry Goods Co......... 60,848 
+p oll L pete een brtcating Strongest. Can} Vehicle reach coupling, J. A. Dann |Iluminating prisms for building  construc- 
aa can - ye te , oy Wh oe one ow Vehicle running gear, L. J. Simmers.... Y tion. American Bar-Lock Co............ 60,746 
Onto. - ress Frans Neside, Foungstown, | vehicle spindle washer, Scott & Wolf...... 844.5465 tneaptescent mantles, Anglo-American Inc. 
. Vehicle, wheeled, I. B, Palmer............. 844,615 Light Co, teeter eseneteeeerrseeseesscess GOGT4 
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10,000 Square 
with a Progress 

and do better work 
spreading disin' 


You Can 
Whitewash Chesver 


One man can apply whitewash or cold water paint to 


<= 
yton Supply Ce., Dept. R, Dayton, 0 



















and Better 
Feet of Surface in One Day 


Spraying and Whitewashing Machi: 
than with a brush. It is aiso adap ted tor 
fectanta, destroying insect pests 
and discases on trees, vegetables 
ak ether plants, eg 
ndows, wa 
ees. The mac fine 
mad water works system 
on whee In be ause the easy move. 
ment of the amp develops @ 
pressure excee Jing 80 pounds and 
will raise the liquid more than 
80 feet above its own level. Tie 





ga 

Tt will last « 
hifethine and pays for itself 
the year. Other types 
of Ln. Eo sold as low as 
$9.00 and 10.00. Write for 
detailed description, 








JUST OFF THE PRESS! 








Modern American 


Lathe Practice 


By Osc 


AR E. PERRIGO, M.E. 


fre $2.50 


A large amount of 
its modifications 


and impo ce as 
tool. Multiple spindle and automatic ‘chucki 





A com book of 40 


nstructed by up-to-date 
builders; its general 
al Classes of work; 
i. anenttty ot Seoutees, 
a its marvel 


descriptions and iilus- 
jons which present 


Classes 
space is devoted to te turret lathe, 
rtan a ay 


are fully considered. as are also a ~~ — 


| lathes for the use of high speed tool 


trically driven lath 


Nod elec- 
es. Inthe treatmen ¢ of of the sab; 


815 illustrations and examples from t 


ave been made t 


ce 
use of, as by illustration alone can 
methods be clearly 


many of the important details and 


present 


Steam 





Engineering 


in Theory and Practice 


By GARDNER D. HISCOX, M.E. 


Price $3.00 


This is a complete and practical work of 487 8, 
dealing with a care and management of Boilers, 


gines, — ps, 
chinery, Dzaamos, 
and al 


Superbeated Steam, Refrigerating Ma- 


Motors, Elevators, Air Compressors, 


er branches with which the modern En- 


gineer must be familiar. it fully describes and iljus- 

trates the properties and use of Steam for the +4 

tion of power in oe by . ue Cepes of engines in use. 
88. 


Slide Valve, High-5 


expansion ines 
Parsons, Curt 


Compound, Muiti- 
and ra chelr valve gear, the De Laval, 
and other Turbines are included and 


fully described and ill ted. Forty-two tables of the 


properties and 
hre included whi 


lication of steam in its various uses 
in themselves form a most valuable 





and instructive section of the work. 
N y Two Hundred Questions with their Answers 


d Electrical included. May te to be asked 
ng Board are inci 


er. 8 @ text book it is the latest and best 
authority on the subject. It is fully illustrated with 
detail engravings, not to be found elsewhere. 


Punches, Dies and Tools 
for Manufacturing 


in Presses 


By JOS 





EPH V. WOODWORTH 
Price $4.00 


A practical work of a pages fully me are by 


neatly 70 engravi 
Making, Punch Ma 
ing, and Making of 


being an g. shoot Mets Die 
king, Die Sinking. § tal Work. 
Special Tools, Sub- Devices 


and Mechanical Combinations for Punching. Cutting. 


Bending, Formin, 


Com pressing 


and Assembling Sheet Metal Parts and also Articles 


of other Material 


sin Machine Tools. Two Hundred 


and Ten Processes are clearly described and fully 


iustrated, This 


work is a companion volume to 


the author's elementary work entitled “ Dies. Their 


Construction and 


Use.” Nothing appears in this vol- 


ume that has already been published in the author’s 
previous work on “ Dies. 


Modern 


Plumbi 


By 





ng Illustrated 


R. M. STARBUCK 
Price 84.00 


A comprehensive ard up-to-date work tllustrat ng 
and describing the Drainage and Ventilation of dwel 
ings, apartments, and public buildings, etc. The very 


latest and most ai 


pproved methods in all branches cf 


sanit installation are given. Adopted by the United 
States Government in its sanitary work im Cnba, Porto 


Rico, and the Phili 


of health of the U 
55 full page illustrati 


Pi pines. and by ty. principal boards 
United States and Canada. 300 pages. 
ons. 


2” A special circular describing these books sent on 


request. 


3” Any of these books sent prepaid on receipt of price. 


MUNN & CO., 


Publishers, 


361 Broadway, New York 
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Hammer the Hammer 
Accidental Discharge Impossible 


Every owner of an Iver Johnson has a 
double feeling of safety—safety as to 
protection of life and property, and abso- 
jute safety as to accidental discharge; for 

there is but one way to discharge the 


VER JOHNSON 
siemanc REVOLVER 


and that is to pull the trigger. 

In addition to the safety features of the 
Iver Johnson is the knowledge of abso- 
lute reliability and accuracy apd depend. 
able quality. 


Iver Johnson Safety 


Hammer Revolver , 
g-inch peseel, 7g oy finish, 
22 rim fire cartridge, 32- $5 50 


center fire cartridge ~- + « 


Iver Johnson Safety 


Hazamerless Revolver 
;i>- bbl., nickel-plated fin- 
8. 


Ss, 32- .38 center $6 50 
. 


fire cartridge - 


Sold by Hardware and Sport- 

ing Goods dealers everywhere, 
or will be sent prepaid on 
receipt of price if your deal- 
er will not supply, 
































Send 
for Our 
Booklet, 
“Shots” 


full of firearm lore; 
gives important facts 
every owner of firearms 
should know; goes into 
details and illustrates by 
sectional views the peculiar 
construction of the Iver Johnson, 
Iver Johnson's Arms & Cycle Works 

170 River Street, Fitchburg, Mass. 
New York—#9 Chambers St, Pacitic Coast - 

P. BR. Bekeart Co., Alameda, Cal. 
Pickbuben 4, Hamburg, Germany. 
Tver Johnson Bieyeles, Truss Frame, and Single 
Barrel Shotguns 
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Racycle Reasoning 


SHE Peer of all Bicycles. One turn of the 

pedal takes you 21 feet—5 feet further 
than any ordinary Bicycle. The secret of 
increased pedal power in the 


Ges 


lies in its perfectly balanced crank hanger. Runs 
easier, with less strain on the chain one pkey less 
effort than any other Bicycle. A check for $50 or 


a Racycle is YOURS ifyou 
can disprove the figures in 
the pamphlet “The Three 
Reasons.” which P paew 
.. that there is 796 1 
: opine on Racycle — 
ngs than On any ordi- 
ary Bieyole. 


Wet cE REABGNS™ ‘and THE 
\ ead 




















60 YEARS’ 
EXPERIENCE 





Trave Marks 
Desicns 

CopvricuTs &c. 

Anyone sending a sketch and description may 
quickly asc ortain our opinion free whether apn 
invention is probably patentable. Communica- 
tions strictly ¢ ontidential. HANDBOOK on Patents 
sent free. Oidest agency for securing patents. 

Patents taken through Munn £ ‘0. receive 
Special notice, without charge, in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir- 
culation of any golousite Saath ws Terms, $3 a 
N iN iaonths, $ all newsdealers. 


NN & Co, a6 irene ~» New York 


Office, 636 
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Lamp chimneys, 0. O. Friedlaender 60,766 at clears the ials to zero instantly. A High-Grade 
Lard compound, T. M. Sinclair & Co 0,711 Mechanical Production. Does the work of high-priced machines 
Leather, harness, C. F. Pauli & Son... 60,815 Handiest thing an engineer can own. Great for outdoor work 
Leather, patent calf, Henry Lang 60,753 Carried in your pockct. Guaranteed for two years, Calaleg 
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Medicinal preparation, certain, ; ; al- jentific American Supp) t sabtishes 
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termenn . : se srceeeeeseaes 60,819 THE gest” LICHT co. innumerable papers of immense practical value 
Medicinal preparation, certain, Criswell 87 E. Sth &t., Canton, 0. pi 
Chemteal Co ; / 60,833 Cwners of Original of which over 17,000 are listed in a carefully 
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gg 8 he Hy NS, * mepsee 60,198 } ree ys ng omer mg apparatus at home sre 
Nails, horse, Ausable Horse Nail Co. .60,807, 60,808 | given in the following list 
Oil, vanilla, G. R. Chatfield............... 60,646 | ELECTRIC LIGHTING FOR AMATEURS 
Oils and greases, plumbago, etc., lubricating, The article tells how a amall and simple ex 
Pure Oi] Co. .... wade oa ah 60,667 verimental installation can be set up at home 
Oils, lubricating, Valvoline Oil SR ee 60,669 | jentific American Supplement 1551. 
tee es materials, certain, oo.e00' E HAVE a very Beautiful Album } AN ELECTRIC CHIME AND HOW IT MAY 
| Paper and envelops, Raynor & Perkins En- f containing over Sixty views of } a ot aay ln RS Mone te Semeived te 
. velope CO. ....-....... 60,729 to 60,734, 60,816 Houses, Churches, Factories, Plants, etc., Scientific American Supplement 1566. : 
Pencils, lead, Eagle Pencil Se’ store 60,765 taken from different parts of the coun- THE CONSTRUCTION OF AN ELECTRIC 
Perfumery, tale powder, and toilet water, try. These are printed on heavy enam- THERMOSTAT is expluinedgin Scientific Ameri- 
Colgate & Co. bet pale tgs -.. 0,880 eled paper with original halftones, and can Supplement 1566, 
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Photographic developers, Actien-Gesellsc haft photogra on not wash drawings — TELEGRAPH OUTFIT is told by A. Frederick 
: fuer Anilin-Fabrikation iecncceee 60,714 9x2 inc if ee my “4 money ewe in Scientific American Supplement 1605 
*lows and plow parts, Deere & Ga ccéenk : 60,812 promptly re . Price One Dollar. SIMPLE TRANSFORMER FOR AMA. 
in tne Ge ee ee ere ee rEuR's USE ip a, alate detested te Seine. 
60,637 to 60,642, 60,673 Harmon S. Palmer Company mink menene Supplement lOve tant enyane ces 
ey, ea este blades, Auto _— heecenned 60.748 1450 Girard Street, Washington, D.C. \%-H.-P. ALTERNATING CURRENT DY 
Remedies for certain named diseazes, Holland Amo: Scientific American Supplement 1858 
Medicine Co. 60,838 THE Sonera yortOn OF A SIMPLE PHO- 
Remedies for treatment of constipation ‘and TOGRAPHIC AND MICRO-PHOTOGRAPHIC 
intestinal disorders, J. C. Cramer. .. 60,831 CONC ETE APPARATUS is simply explained in Scientific 
Remedy for alleviating pain, internal, An , (hollow) American Supplement 1574. 
drew Pharmaceutical Co. .... 60,823 
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liver, and blood, M. C. Bostwick. 60,827 
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specification and cues 
yatent in the foregoing list, or any patent 
tn print’ issued since 1863, will be furnished from 
this office for 10 cents, provided the neme and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 
Canadian patents may now be obtained A AY in- 


A printed copy of the 


is to 182 Milk Street- 


HOW WOULD YOU 








BO" Send for Bulletin D 


EMPIRE ELECTRIC WORKS, - Brid 


ventors for any of the inventions nem fore- 
going . °° For terms end further particulars 
ddress Muon & Co., 361 Groadway, New York. 








“Judge Quality,’ for cigars So 4 
horn ones ° L265) = 
“Lipton'’s Gossip “Blend Kaffee-Klatsch ot- ir 
fee,’’ for coffee, J. Lipton ........ 13,370 
“Sagamore Spring,”’ for weeeaes . 8. Seb 13.000 "WEEK 
linger Sons & Co ws 3,368 s p 
‘Bille K stuff,” for lotions, Tryon Chemical iia To sell the _ wt mrt > 
opens , 3,372 earth. present occu 
“4 ‘Supe rior “Flower Seeds,’ for flower seeds, pei: don. poy bene Rh D.pt. 12% Bt Louis. 
Mandeville & King Co. , , . 
roe rag So for cs ty ay | MODELS #.seRERmEN Tat macruneny: 
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: : Fine, Accurate Work a Specialty. M. P. Scheil, 
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»! lio!’ for flour, Washburn Crosby 
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is described in Scientific American Supplement 
1433. 

A SEWING-MACHINE MOTOR OF SIMPLE 
DESIGN is described in Scientific American Sup 
plement 1210. 

A WHEATSTONE BRIDGE, Scientific 
can Supplement 1595. 

Good articles on INDUCTION COILS are con 
tained in Scientific American Supplements 1838. 
1522, and 1527, Fuli details are t 
the col in readily be made 1 anyone 

HOW TO MAKE A TELEPHONE i: 
in Scientific American Supplement 966 

oe, MODEL STEAM ENGINE 
d in Scientific American Suppieme at, 

“HOW TO MAKE A THERMOSTAT i» 
plained in Scientific American Supplements 1861 
1563, and 1566, 

ANEROID BAROMETERS, Scientific American 
Supplements 1500 and 1554. 

A WATER BATH, Scientific American Sunpie 
ment 1464. 

A CHEAP LATHE UPON WHICH MUC 
VALUABLE WORK CAN BE DONE ° 
subject of an article contained tn 
American Supplement 1562. 

Each number of the Beientific American Sup 
plement costs 10 cents by mail, 


Ameri- 
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Rubber Pump Valves 


For Cold and Hot Water, Oils, Acids, 
High Pressure Mine Service and for 
every pumping requirement. * #* »#* 


Mechanical Rubber Goods of every description 
of unsurp»ssed qualities, including BELTING, 


HOSE PACKINGS, Gaskets, Mats and 
Matting. Tubings, Springs, Interlocking 
Tiling, Emery Wheels and MOULDED and 


CUT SPECI 
and commercial device. 
NEW YORK BELTING & 
PACKING COMPANY, Ltd. 
91 & 93 Chambers Street, New York 


Something you need toknow about. 


LTIES for any mechanical 
tt ot ot ot ot ut 





POR CATALOGUE AND SA 


Cedar & West Sts., 


MPLES 


Star Expansion Bolt Co., New York 


CH 


\ Stationaries, Portables, Hotsters, Pump 
ers, Sawing and Boat Outfits, Combined 
with Dynamos. 
Gasoline, Gas, Kerosene. 
Send for Catalogue 
State Power Needs, 


CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 






varieties at towest prices, Best Rattroad 


Brack and Wagon or Stock Scales made. 

) 1000 useful articies, igoluding Safes 

Soene Machines, Bicycies, Tools, ete. save 

Money. Lists Free. Curcaco &¢ ALE CO. Chicago, 1). 





| LEARN 1rO BE A WA:CHMAKER 
> Bradley Polytechatc Institute 





Largest and Rest Wateh Geheot 
in Amertea 
We teach Watch Work 
Engraving, Clock Work, (Optics 
Tulion reasonable Beard and 
foome near schoo! at moderate rates 
Rend for Catalog of Informatior 














Bausch & Lomb 


Photo Lenses 


are so numerous as to sizes and formule 
that im this small space we can only say 
—write us the kind of work you want 
the lens for and the size photographs 
ou want to make and we will send you 
a catalog describing the particular lens 
you need, with a letter telling why. 
You wilt be pleased, 
Beusch & Lomb 
Rochester, 


Boston WASHINGTON 
SAN FRANCISCO 


Optical Co. 


New Yore 
CHICAGO 
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oiling focus, = 
Humorous dramas brimful of fun, 
travel, history, religion, temper- 
ance work and songs illustrated 
One man can do it. 
im any locality tor 


y _ aman bt sod a Weele money to show 
in churches, school houses, todge 
home theatyes, et Big profite each th ‘thers 


. @hy aot you? it's casy; write to us and we a tell you 
AMUSEMENT SUPPLY CO. 467 Chemical Bak Bidd... CHICAGO. 


‘LIBERTY B. AND” 
Steel Letters and Figures 


Are the best made. Warranted 
haud-cut on best tool steel. Put 
up in polished hardwood boxes, 

«t+ Are sold by leading bardware | 


fh) desliers 
3 ALLEN, DOANE & - 
Besten, Mass., U.S. 
my of all kinds orks. ek teolemiths. 
for marking to es caywraess OWS per setter 


Perhaps You Want 10 Ki To Know 


something about a particular | 
Tool, or Tools This 0 page, 
cloth-bound Teel Catalegue | 
Ne. 22 tells you all you need 
to know about every tool made 
with illustrations of each It 
will be sent to your address past. 
paid tor $1.00 which you wil 
back from the first $10.00 pur. 
ehase you make from us. Writ 
for it to-day. 


MONTGOMERY & CO. 
105 Pulton St., N. Y. City 
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ANT YOU totry ONE equipped under our direction 


THN REASON 
TJ WHY Tift AMERK AN WOOLEN COMPANY has adopted Cork 
ake 


Insert cl 


wr We Hoenes manufacturers to make 
THEIR preduct with Cork ao = ‘en 








Wiig 4 


way THE CROMPTON & KN Werte SAS WORKS of Wor 
as. (licensee), is shipping mere th equipped 
per nx th, 
win THE AMOSKE AG MFG. CO. (ic is ray equipping 
6 Worra ut and joom clutches wi th Cork Inserts, 
wy Cork Inse pris should be used in ALL TYPES of power trans 
oun uly ented to automobile minufacturers insure the 
une of Cork Insert Clatches or Brakes or both more than ten 
thor » 1% 
way rete REP( Dees Os TESTS made at the reester Pi 
jue University, and La entifi School 
af Har are showing the remar s obtained by 





the use of CO OR K TNSER TS, should interest ’ 
rs BECAUSE 


CORK INSERTS increase the power transmitted by leather faced 
utches 100 per cent 
CORK INSERTS tnerease the power transmitting capacity of 
iron pulleys 50 per cent 
CORK INSERTS Inerease the coefficient of friction of metal sur 
face 100 per cent 
And Principally and Particularly Because 
THE PECULIAR AND GREAT FRICTIONAL QI woricks Come 
is neither « inished ' atieoted d by wear, dust 
wpher nditions, wate hi, or othe er oeiiss 


For Particulars Apply to NATIONAL BRAKE & CLUTCH CO., Washington Street, Boston, Mess. 











** Watch 
Wisdom’? 


















Don’t buy a 

watch until you have 
read what Elbert Hubbard says 
about the value of ‘‘Time”’ and the 


7 


Celebrated as the 
Standard of 
Accurac 
since 1842 











mn u have to do is ask us for 
E copy of ‘Watch Wis- 
dom”? —written by Fra Elber- 
tus himself. It’s worth read- 
ing even if you don’t buy 

a Howard. But ASK— 





YOU BUY A 
HOWARD WATCH 















I WILL MAKE YOU 
} PROSPEROUS 


If you are honest and ambitious write me today. 
No matter where you live or what your occupation, 
} I will teach you the Real Estate business by mall; 
appoint you Special Representative of my Company 
> in your town; start you in a profitable business of 
your own, and help you make big money at once 
Unusual opportunity for men without 
eapital to become independent for life. 
Valaable boak and fall particulars free. 
Write today. Address nearest office. 
NATIONAL CO-OPERATIVE REALTY CO. 
986 Maryland Building, Washington, D. ¢. 
965 Athenaeum Huilding, (hieago, Ilinols 























As A Present 


Why not one of these 


NEW YORK Mo 
STANDARD R 


“Chronographs?” 


They combine a 1-5 second hand with an accurate 
movement and will ever be a reminder of the donor. 


All Jewelers Sell Them 
They Are Fully Guaranteed 






New York Standard Watch Co., 401 Communipaw Ave., Jersey City, N. J. 













Nl c K EL 
Electro- -Plating 
Apparatus a Material, 
Hanson av Van Winkle 
Co., 
Newark. N. J, 


28 & 30 8. Canal St, 
Chicago, 

















The 
Pleasures 
of Motoring 


A smooth running engine is more satisfac. 
tion than smooth roads. Mobiloil—the 
perfect automobile lubricant—is the only 
oil that makes smooth, easy running abso- 
lutely certain, There isa grade of 


MOBILOIL 


especial! ared for every 
engine. Tike Mobiloil book ick 
lists every make of auto. 


mobile po A tells what grade 
of Mobiloil to use. It’s free, 


Mobiloil sold by dealers 
everywhere—in barrels and 
cans of varying capacities, 

Manufactured by 

VACUUM OIL Co., 

Rochester, N. Y. 




















Lauson Frost King 


We have proved by tests 
that the “ Lauson™ Easy 
Starting gasoline engines 
work equally well on gas- 
oline, kerosene or alcohol. 
Less water to cool; | -3 the 
parts; all sizes for all purposes. Guaranteed absolute- 
ly for one year. Wote for big catalog. It’s FREE, 
J. LAUSON MFG. CO. 
106 Carver Ave., New Holstein, Wis. 
















aly or “EXER-KETCH”’ io" 
guaran- (Patented) 






teed, Adjustable in size to titany 
. boy wears 1s 
01 


ing or Climbing @ hill, 
“Can't wpset.” Ne dead een- 
ter. **CAN’T BE BROKEN and won't wear ont.” A saraight 
pull Pres. 8-3 hand-car-motion), instantly interchangeable to the 
exact “Rowing and Sémi-Rowing ” exercise motions. 
by a ie. to covelep and a the a a 
and rest the child’s legs. Write for 
you how to get an “ Exer-Ketch ” fren 1 Aute ie Preee 


‘“Exer-Ketch” Novelty Co.,106 N. Senate Av., Indianapolis, Ind, 





















INNER. TUBES 


will largely 


Obviate Tire Troubles 


STRONGEST TUBES 
Imported or Domestic 
PARKER, STEARNS & CO. 

228 and 229 South St., New York, V. S. A. 


PORTABLE CONCRETE 


Block Machine 


Ambitious young men can 
fine business, immediately St 
ble, easily expand 

Blocks cost Ps cents to make, sell 
for 18 cents. One man can 
200 blocks ver day. Whole outfit 
costs $122.00. 

Sand, water and Portland cement 
only materiais reqnired. 

Sent on trial. 


THE PETTYJOHN CO. 
615 N. 6th St., 





Terre Haute, Ind. ae 


TAPES AND Ld 


ARE THE BEST. 
For sale Gee rte. Send for 


E co. 
LUFKIN N RULE Py 
nay pane chy 

















@ 


BO ee atias 














15 te ¥1 South Olinton Street, 














